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AGRICULTURAL MUTUAL CREDIT IN ^RANCE 
AND THE WAR. 

[ We extract the following from an article by G. Londe in the 
IhdlMin (lea Syndicafs agricoles da Jura, ft was tliese Syndicats 
agricAiles that rendered easy the payment of the indemnity in the 
Franco-Prussian war. It is the spirit of these Syndicais agricoles 
that will enable our allies, with ns, to win this great world 
war ; it is the spii-it of these Hyndicats agricoles that, after the 
war, will raise a greatei', a more prosperous, and a more glorious 
Franoe.--(KDITOH.)] 

“ The action of the Regional Bank of Mutual Credit of 
Burgundy and Franche-Ctornte during the war rnayj)e sumrnarued 
as follow's At the beginning of the war, the total deposits tor 
whicih tlie Regional Bank and the local banks were responsible 
amounted to the sum of two and a half million franca. The deposits 
belonged to about 3,000 individuals, all small capitalists and th” fty 
cultivators, who, having acc.umulated a small sum of money by dint 
of toil, w(U'e the more liable to the feai-s that might take possession 
of the public at the beginning of hostilities. 

“ These societies found themselves in the same position as the 
Savings Banks and other institutions of credit that were in dii-ect 
contact with the savings of the people, and like these they were 
liable tf) see their clients insist upon their deposits being refundeef. 

“ Their situation, however, has been quite different; no demands 
have been nuide for repayment: there was no need for a moratorium. 
They have even received, since the beginning of the war, new deposits 
of the total value of 120,000 francs. 

“In the country districts, the people are only too much inclined 
to believe that debts need not be paid during the war, and one might 
be iuchned to predict that the repayment of small debts would be 
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suspended, the moj’atorium having, moreover, deferred t^e time 
of their falling due to an undetermined date. 

“ The agricultural credit institutions of Burgundy and Franche- 
Conit^ have upset the least pessimistic forecasts of this kind and 
proved themselves capable of facing the most critical situations. 
In fact, the Regional Bank, seeing that the cultivators were realising 
large sum^’on account of the requisitions and the rise in the prices 
of tjie products of the soil and of cattle, insisted on the local banks 
obtaining at least partial, if not complete, repayment, whenever 
the condition of the boi-rowors permitted it, without in any way 
involving in difficulties the families of the men mobilised. Since 
the beginning of the war the sum of 434,000 francs has been received 
under the head of repaid loans. 

“ With the deposits entnusted to it, and the repaid loans plus 
the sum standing to its credit with its banker at the beginning of 
the year and which the banker paid into it, the Regional Bank Las 
bought over 900,000 francs worth of Treasury bonds.” 



THE HA.ND-FEEUING AND MANAGEMENT OF 
BUFFALO CALVES AT A DAIRY. • 


BY 

ROBEKT O. ALLAN, MA., 
Principal, Ayrienltnral College, Nagpur ; 
AND 

J. V. TAKLK, L.Ag., N.T).I)„ 
College Dairy Orerseer, Nagpur. 


Calf raising, though frequently neglected or carelessly oan-'ed 
out, is an important section of dairy management. The im¬ 
portance of the subject is proportional to the milk capacity of ;hc 
individual buffaloes and c.ows forming tlie lierd; to the difficulty 
of procuring, by purchase, substitutes in their place and to the money 
value which is likely to be got. for such animals as it is ne(iessary to 
sell from the herd. Dairying on modern lines, with due (iare to 
hygieiric conditions and purity, cannot be worked at a profit by 
filling up a herd with inferior low-yielding animals and by depending 
on the number of animals rather than on* the quality of the 
individual for the necessary bulk of milk. AVlien^the animals of a dairy 
herd are individually poor there is little scope for or inducement 
to the careful raising of the progeny. On the other hand, good 
milkers are comparatively rare and the present system in many 
dairies of making no real attempt to raise the calves properly 
and of depending on the purchase *of milk stock from external sources 
is creating a drain on the supply of good fnilkers (for example the 
Sindhi breed of Karachi ai;d the Murrah buffalo of Delhi) and 
raising the price without any adequate, effort to repair or sepjaoe the 
loss to which the milk interests of the future are being subjected, 

( 223 ) 
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Given that a foundation herd of carefully selected good itiilkers is 
established, due attention to the raising of the progeny, in 
particular the progeny destined to extend the herd or replace its older 
members, is both desirable and .profitable. A herd which is 
dependent on purchases for extension and replacement can never 
really hope to make that definite improvement in individual 
milk production which is the foundation of profitable dairying. At 
th6 same time the chances of the introduction of disease into the 
herd are much greater in one based on purchase than in one based 
on home breeding and raising. If it is intended that the future 
stock be raised in the dairy, the raising must be carefully done. 
Otherwise, the death-rate among the calves will be high and such 
as come to maturity will fail to maintain the milk producing level 
of their dams. In the writers’ opinion a very fair proportion 
of the blame for the low yield of Tiidian buffaloes and cows is to 
be attributed to the wretched conditions of food and care under 
which they are raised during the first 7-8 months of their lives, 
as young calves. It is commonly remarked that she-buffaloes 
raised in big dairies have seldom, if ever, the milk production of 
purchased buffaloes from up-country. This is entirely due to 
the lack of care and sufficient food generally given to calves at 
such centres. In the writers’ opinion and experience, home-raised 
Delhi buffaloes will give an equal or even better production than 
their dams, provided a certain amount of care is given in the earlier 
months of their existence. They can be raised as satisfactorily, 
if not more so, on a diet of separated milk and a proper substitute, 
as when allowed to suckle freely. Indeed in certain (iases, calf 
ailments are traceable to the high fat percentage and excessive 
richness of the dam’s milk. 

The notes on calf raising which follow are the result of the 
practice found most satisfactory at the College Experimental Dairy. 
The system of calf raising outlined here is based on the possession 
of a herd of medium' to good milkers and is restricted to such 
of their progeny, essentially the female side, which it is intended 
shall be .A.»sed for the replacement or the extension of the existing 
herd or to such as will find a market at a reasonable figure if sold off. 
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The larger majority of the calves handled by the dairy are buffalo. 
The buffalo calf is an easier animal to separate from its mother and to 
hand-feed and the mother is less influenced by the presence or 
absence of her calf. They are, however, much more delicate than 
cow calves, and unless can is* taken, the moiiality may be as high 
as 75 per eejit. Cow i-alves separated from their mo^hei-s can be 
raised by hand with a little patience though they take to pail-feeding 
more slowly. Usually, unless the first calf is separated, the maternal 
instinct of the mother is so strong as to render (jomplete separaTion 
of a later calf almost impossible and any attempt to do so produces 
an adverse effect on the dam’s production. Many of the points 
recorded here are common to both buffalo and cow calves and the 
methods recommended for raising buffalo calves are equally 
applicable to cow calves. Hince the introduction of these methods 
in the college herd there has been no mortality among buffalo calves 
and only one calf died during the period of about twentv moihhs. 

For (>xperimental purposes at the dairy and in order to test 
principles, a,11 calves are maintained alike, though,the male biiffalo 
calf i-eceives », slightly lower diet. The male bufl’alo ciiJf is h(HV3ver 
an animal whied) it is s(;arcely worth raising on any improved linos 
unless destined as a possible herd sire. Economically, the\' are 
more, profit f.ble if dead th.an when alive, and an enquiry int*' any 
Indian fiaolec’s business will show that the death-rate amiong 
buffalo nia.les is out of a,II })roportion to iiatura,! canses and i-liat 
their natural delicac.y. ;>,s they are harder to raise than femtdes, 
is niiule the most of. 

The Dairy deals in both whole milk and milk products. A 
fair proportion of the biiffido milk is sepa^iitcd. This separated 
milk provides the basis of the young stock feeding, the balaitce 
being sold off. 

Ihe high death-rate among young calves, in particular buffalo 
calves, arises from one or ofteiier a (iombination of the following 
causes ; 

(1) Ijuck of sufficiency, regularity atid frequency of feeding. ^ 

(2) Lack of cleatdiness. 

» (3) Lack of sufficient exercise. • . 
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(4) Absence, of care at the time of birth and absence of 
preventive steps against scour', white scour, worni^ 
and bronchial diseases. 

After a few remarks on the condition precetling birth the subject 
of calf raising by hand will be dealt with from these standpoints. 

f 

While in Calf. 

, In the large majority of cases the average buffalo remains 
dry for from 2-4 months. In only two cases in the writers’ experience 
has this period been less than one month. The length of time 
for which the buffalo will remain dry is dependent on the breed, 
on the individual, on the length of time which elapses between 
calving and covering, and on the quality of the fodder supply. The 
geneml average amongst the breeds on the college farm is for 
Delhis 10| months in milk, 2 months dry ; Surtis about 12 months 
in milk and 3|-4 months dry ; Local (Deccani) about 9-10 months 
in milk and 4-4i months dry. Thus the necessit.y of forcibly drying off 
so as to permit' of 6 weeks’ rest is so rai'c as scarcely to j'eqiiire 
attention. During the earlier part of this period a good supply of 
nutritious fodder is all that is essential. If the fodder is of poor 
quality, as is sometimes the case in the hot weather, a small amount 
of some cheap concentrated food, for instance undecorticated cotton 
cake, can be fed. It is a mistaken policy to underfeed a milker 
diming the rest period, more especially if she is a higii yielder and if 
the time of rest between drying off and calving is likely to be short. 
Rich food is not necessary—only an ample amount of digestible 
material in the fodder is required. Buch concentrated food as may 
b^ fed in this period is only to be regarded as making good any 
defects in this resjiect in the fodder which the owner is forced to 
feed. Some 3-5 weeks before calving is due, there should be a small 
addition given in the form of concentrated. This amount should 
be increaseil weekly up to calving time, so that she calves on a rising 
state of vigour. The length of this period of concentrated food and 
the amount finally fed in the week previous to parturition are 
dependent on the length of time the animal has been dry or without 
direct concentrated food and the probable milk yield of the buffalo 
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after si^e has calved. If the animal has been diy for some months 
this period should begin sooner. If the milk yield expected is high 
the increments added each week and the mass total in the last week 
should be greater. The foods available at economic rates in the 
(iountry are variable and so no very definite recipes can be given. 
The following, however, will illustrate this principle* and be the 
first step towards a liberal milk supply and a satisfilctory calf. 
First week, give 1| lb., second week 2 lb., and then one additional 
pound pel’ week up to the fifth week when the diet wil' be 5 lb. 
The concentrated should consist of a mixture of oil-cake with either 
bran or chuni in about equal parts. The period before parturition 
is an important one—^perhaps of more importance from the stand¬ 
point of the female’s milk yield than from the quality and vigour 
of the calf, unless the female is particularly badly treated at this 
period, which unfortunately is too often the case, (reneially 
speaking, the better the feeding of the female, especially if in first 
calf, without extravagance, the better the chance of a virile calf 
and a good milk flow; that is, provided the female inherently 
possesses a good milking tendency. 

Duuinto and After Calving. 

At first sight the care and feeding of the female at this p,.riod 
would appear to have but. little direct effect on the calf, specially 
one which is to be hand-fed. There are, however, one or two 
points which must be closely attended to or the result to the calf 
may be fatal. Before partuiition is due, say some 3-4 days, the 
female should be separated from the herd, removed from the common 
stalls and placed in a calving stall, preferably a loose, box. In 
the writers’ opinion a room of galvanized iron, with a removable, 
thatch above the iron roof and having a stone floor, and fitted with 
a half door for ventilation, is suitable. Such a building is sufficiently 
cool, is easily cleaned, and can Jbe thoroughly disinfected and is free 
from ticks. The calving female is madp comfortable with litter, 
which should be removed daily or at any rate cleaned and sunned. • 
During this period the diet*should be changed to one of laxatiyp 
type, foods like cotton seed cake and even to some extent chuni, 
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should be avoided. Probably oue of the best diets at this period 
and for some days after calving is one consisting of half bajra and 
half bi-an or three parts of the former and four parts of the latter. 
Oats could no doubt replace hajra ; but the former is the diet fed 
by the writers. The amount of this mixture will vary between 
4-8 Ib. according to the expected milk capacity of the mother. 
The important points at this stage are a clean .spot for calving and 
a laxative diet to prevent any disturbance in the milk (colostrum) 
production after calving. One of the commonest sources of loss of 
calves is navel-ill. This is closely associated with iiil'ection from 
a dirty floor and lack of immediate .steps to disinfect and tie up the 
nave! string immediately after separation. A (;alf dropped in the open 
rarely suffers from (his. and, if a suitable (salving shed is not available,. 
probably the ne.xt best pLice to ti(> u)) is iji the o])en under sliade. 

The FeEUIN(} and M.ANA(iKMENT OF THE CalF i.MMKDlATELV 

After Birth. 

The calf slxiuld be placed before the mother who will li(;k 
it and thus remove most of the mrtcilaginous mattei adhering to it. 
The calf’s mouth and nostrils should be freed of mucilage to 
permit normal resjnration and steps .should be taken, as mentioned 
above, to wash the navel with a 5 ])er cent. antLsef)tic lotioji ami tie 
it up, using silk thread or gut. If not properly cleaned by its 
mother the calf may be rubbed down with straw. In some (;ases 
the calf may be removed immediately after calvijig and cleaned 
down in a separate shed, but there is no direct advantage gained. 
In about (5-8 hours the female will pass her after-birth and by then 
the (ialf will be; l>eginnsng to attempt to reach the teats. This is a 
point at which management varies. Some rai.sers penuit the calf 
to suckle for one or (wo days, others a week or even longer and others 
remove the (ialf entirely. In deciiding action certain considerations 
must be borne in mind. The.se ar(‘(l) the e.fTe(it of removal on the milk 
flow of the female, and (2) the effect of non-removal on the aptitude 
with which the calf will take to hand-feeding later. A certain 
proportiori. of 8he-buffaloe.s do not appear to be affected by the entire 
absence of the calf. Others, though not requiring the calf to Start 
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th^ milk flow, are quieter and more easily handled if their calf is 
beside them. A few cannot be got to milk unleks the calf starts the 
flow. Usually these are buffaloes which have been permitted in the 
past to suckle their young. In the case of cows the tnaternal instinct 
is greater and a cow whii.h lias oniic been suckled by her cialf is 
difficult to handle in its absence and not infrequentJy refuses to 
drop her milk, unless the calf starts the flow. As regards the ciase 
of hand-feeding later, tliere is no doubt that the longei- the calves 
are permitted to suckle, the more difficult it becomes to get them 
to pail-feed. A buffalo calf, separated fi-om its dam, sav a week 
or 10 days after calving, can be. got to pail-feed with little 1,rouble 
and generally without seriously affetding the milk flow' of the dam. 
A cow (!alf is extremely difficuilt to train and, indeed, in some cases, 
impossible, ivhile the (!OW', even in her first calf, ivill probably show 
a falling off in milk. Fiom these facts l.he writers believe in the 
immediate, separation of (jalves, particularly in the ease of (jow 
calves. Such separation in the case of the latter is possible )nly 
if done at the first calf, before the female has had an o])pottrnity 
of expe.]'ien(5ing the (‘ffect. 1 n the (;ase of buffalo it is not so abso'ute- 
ly essential, but, wdth a view to the greater ease with which the calf 
takes to the pail, it is probably dc.sirable, unless the udder is caked 
or out of condition. The mot her must of oour.se be thoro’ ghly 
harul-niilked iii the absence of the calf. Assuming that early 
separation is decided on, the calf should get its first lesson in pail¬ 
feeding some 0-7 houis aftc i' (;alving. This is done by putting the 
middle and the fourth finger of the right hapd in the calf’s mouth. 
When the fingers are int.j-oduced the (;alf begins to suck, and the hand 
should th(!.n be lowered very gently into a sh*tllow vessel (;ontaining 
between one and two jjoimds of the colostrum drawn from its mother. 
In the first efforts the calf draws the milk by sucking on the fingers, 
but in two or three days it aaoH begin to take up milk from the pail, 
still assisted by the hand, ai\,d Avithiii a week will diink direct. 
During the flj'st 10 or 12 days the calf nuist get its mother’s colo¬ 
strum. Ordinary milk Acill not do. During this period it should , 
receive its milk at least 4 tifnt's a day. The milk fed immediately 
aftef the morning and eA'eniiig milking needs no special attention. 
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The milk fed at intervening times must be warmed to about lOO- 
101“F. The vessels in which it is fed must be clean and the milk 
fed fresh. Neglect of any of the above points will probably lead 
to stomach troubles. After having its milk, it is advisable to wash 
the calf’s nostrils and mouth with water and wipe them diy. 


' Calk Fekdino. 

This section refers to feeding till over, at least, 6-7 months 
of age. The largest mortality in buffalo calves occurs between 
the age of 10 days and 4 months. The subject of calf feeding by the 
aid of separated milk and substitutes is one on Avhich a good deal 
Iws been written. The schedule below gives the standard lines on 
which female buffalo calves and males of possible breeding value are 
raised at the College dairy. It has worked with complete success 
for the last two or three years. The variation in the character of 
the substitutes will be disc-ussed later. 


Schedule for Pail-fed Calves. 

(All buffalo female calves and males of 2 besf milkers.) 

I. Period : length 45 days, 0-1 iw.—(n) First 10 days, mother’s 
colostrmn 4-5 times a day. 

(6) Remainder of time whole milk up to about 5 lb. fed in 4 
meals. 

II. Period : 45 duys, l|-3w.—Whole milk to give way to skim 
and linseed gruel substitute. 

Beginning with 5 lb. whole milk in .3 feeds, skim milk and gi'uel 
replace midday meal and later the other two by a process of gradual 
dilution, till in about 20 days the diet is 5 lb. skim milk. The 
linseed starts with a few spoonfuls and is eventually raised to about 
I lb. 3 feeds per day. A small quantity of bran and chuni is given 
during this period. 

III. Period : 45 days, 3-4jw.- -Continue skim feeding 6-6 lb. 
with (1) § lb. linseed as gruel followed by 1 to 1^ lb. bran and 
chuni, or (2) replace linseed and hx&n-chuni by 1 lb. juar meal and 1 lb. 
bran fed "after milk. In this period the midday meal should be 
skim milk with a little linseed gruel or skim milk with a handtul of 
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juar-bj^n, the bulk of concentrate being fed mprning and evening, 

3 feeds per day. 

IV. Period: 45 days, 4|-6m.—^Replace the linseed gruel or a 
portion of jmr by cake. Reduce skim milk and cutting out midday 
meal till in about 10-15 days the milk ceases and the diet is 

(1) I lb. bran | lb. cake | lb. 

or (2) 1b. bran I lb. cake lb. juar meal. 

2 feeds per day. • 

V. Period: 45 days, —Increase concent rates. 

(1) I lb. bran | lb. cake f. lb. cfiani 

or (2) ^ lb. bran J lb. cake 1 lb. juar meal. 

2 feeds per day. 

VI. Period : 135 days, —Reduceconccntiv.tes till b}’ 10 

months or so, 1 lb. is being fed of either of above mixture.s, 

2 feeds passing to one. 

Fine fodder should be given in the soc.ond period aiui b\ its 
close the calf should be consuming a fairly ap];:«'eciable amount. 
It should be allowed access to what it retpxire.s. The fodder j. iven 
should be of good quality, ft should also be as suciculent as possible. 
If, however, it is unused to auccuiout material its intrcxluction 
should be gradual, though eventually it can form a large part uf the 
fodder diet. At the College farm succulent food is met betweeji 
mid-July and mid-September by grass, mid-September to mid- 
December by sorghums, from mid-December to mid-Ajuil by 
berseem and the balance of the year by silage. Very young calves, 
if born in the silage period, depend on a small quantity of guinea 
grass in the early stages of fodder feeding. *The milk o]- separated 
milk fed shoidd approximate in temperidure to about 1()0°F. 
Morning and evening feeds immediately after separation do not 
require special attention, as, at the dairy, separation of buffalo 
milk for butter or ghi pui’poses follows immediately on milking 
and the fall in temperature is inappreciable. The midday feed 
requires warming to about 100-101 °F. Tire linseed is weighed out* 
according to the needs of the stock and made into a gi'tiel, using *1 
part of linseed to 6 of water. A quantity of this giLiel pi bpoi tional 
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to the weight of linseed due to a calf, is then mixed with the skim 
milk. An important point is that the vessels in which the milk 
is fed must be kept thoroughly clean and should be scalded as 
thoroughly as if for human use. Calf illness is not infrequently 
traceable to lack of care in this respeCt. The grain feed is weighed 
out on the rame lines, moistened some time in advance and fed 
by measurS after the milk. At feeding time the calves are tied 
separately ; each then receives its portion in an iron bowl. Tjnng 
at feeding permits the slower eater to complete without being 
worried or robbed, prevents calves sucking each otlier and ensures 
that each gets its proper share. Attention should be given to 
the dung, generally passed after feeding, as this affords a fairly 
ready index of health and the suitability of the diet. It is a 
mistake to imagine because skim milk is being fed in place of whole 
milk that a larger bulk of milk is necessary for support. The 
amounts of milk fed in the schedule are sufficient, and attemjits 
to markedly increase these have generally resulted in diarrhoea. 

With regard to the nature of tlic substitute the writers are 
of the opinion that up to about the middle of the, s<*cond period 
linseed gruel forms one of the best substitutes. After that date 
considerable variation is possible. 

The following experimental feeding illustrates this and is the 
cause of the duplicate feeds in the schedule. Frecpiently it mav be 
found to be more economical to use a grain diet. The calves of both 
gi-oups were alike in ago and averaged about 3 months, and up to 
the date of starting thq experiment, both had been raiiscd on separated 
milk and linseed as outlined. 

The diets for grou]is A and B were as follows ;— 


Group A 


Group B. 


'5 

lb tikim milk 

5 1b, akim milk 

iNt peiiod 

12/3 

lb. linseed 

1 Ib jwr meal 

45 dnyH. 


lb. bran Ij^^, 
lb. e/iu/ii ' 

i Ib. bran 


u 


‘Jnd period 

f4 

lb. chnni *' 

i lb. juar meal 


lb. bran 

i lb. bran 

4ft days. 

u 

lb. tilli cuke 

i lb. (i/U cake 

period J 
M day* 1 

[2/3 

lb. chuni 
lb. bran 

i Ib. Juar meal 
i lb. bran 

12/3 

lb. cake. 

i Ib. cake. 
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TJiUS in group A in the first period there, was higher propor¬ 
tion of oil and proteid, in gi-oup B a higher proportion of carbo¬ 
hydrate. Ill the subsequent periods A differed from B in having a 
higher proportion of proteid. All the animals maintained a good 
condition and the development of the parts of the body was ab'ke. 
In the first period, am’mals in B group in the beginning showed some 
slight fendenoy to scour and they were at the end perliaps a little 
softer on iiandling. • 


The following are the progressive average gains per head of 
each group : 


End of SO days End of 60 days 

End of 90 dayn 

End of 120 days 

Group A 18 lb. 38 lb. 

681b. 

92-6 11). 

Group B 31 lb. 69'6 lb. 

91 lb. 

119 lb. 

Group B thus made an average 
montlis. 

gain per head of 2(5'4 lb. in 

The amount fed 

A per head 

B per head 

Skim milk ... 

196 lb. * 

195 lb. 

Liniipod ... ... 

‘J6Ib. 

_ 

.f«flrr-meal ... 

— 

93 Ih. 

Chuni 

951b. 

— 

Ilian 

48 lb. 

00 lb. 

Cake ... ... ... 

49 lb. 

49 Ib. 

Cant Kd. 

13-10 

12-10 

Price per lb. of incruafie live neiKlit. 

2'.36 annaK 

I’lO aiinax 


Feed B thus gave a greater increase and cost 0‘C5 anna less 
per lb. As there are considerable diverg(‘U(fes in the characters 
of the two diets a, fairly wide margin of food stuffs is apj)arcntlv 
pos.sible. The general results bear out i^imilar exqieriments ^on 
(!ow calves in Americ.a. 


Housing and Exkrgisk. 

Young calves do not require very elaborate housing, at any 
rate in the Central Province.s. The general calf shed is a galvanized 
iron .building covered with a thatch, protected towardg the south¬ 
west and north and open towards the east. In the writers’ opinion 
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both the iron and the thatch are important. Iron prevents the 
existence of harbours for ticks and other parasites and an external 
thatch makes such a building habitable in the hot weather. 
The floor of the shed is dry earth and raised about e"-?" 
above the general ground level. It is divided into three com¬ 
partments atid each compai-tment has a fenced run to the 
east of the shed, about four times the width of the shed in 
length. Po.ssibly four sections might be advisable, but are not 
essential. 

In the coldest and wettest pails of the year, the youngest calves 
are generally housed at night in a large loose box, as, if unprotected, 
they are subject to broncho pneumonia. In the general shed 
the chief points to pay attention to arc (1) protection against 
rain and excessive heat, (2) freedom of movement at will, 
(3) a gi'ading of the calves to each section according to age 
and size, and (4) cleanliness. In addition to the movement 
possible in the small paddock, calves .should be allowed to go 
out daily in a neighbouring field in the general farmyard. 
Ample, though not excessive, exercise is an important 
item in keeyiing them fit. 


Watkrino, Salt axd Lime. 

During the first month or .so the calf shows no demand for water 
—^the water in the milk being sufficient ; after this—in particular 
when they have begun to take up fodder—the need increases. There 
should be ready access to a clean water supply, preferably in a water 
trough in the calf penS. If this is not fitted in the calf pens, they 
should be taken to the water supply at least twice a day in the cold 
weather and four times a day in the hot. The fact that a calf needs 
water in addition to what it gets as milk is too often overlooked 
in rearing calves by hand and causes? the calf to gorge the milk with 
bad effects. 

Salt is an essential. It should be supplied in small quantity 
with the ebneentrated food. At the same time it is not a bad plan 
to have a block of rock salt hung in each pen or shed. It 
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strengthens the appetite and stimulates digestion, a factor of some 
Importance in keeping condition. In the pen in which the calve.s under 
three months are kept it is advisable, in addition to rock salt, to 
hang up one or two blocks of chalk. The young (;alves will li(!k 
these readily. The effect is ■ two-fold— prevention of scour and a 
prevention of the habit of licking the floors and ground,•which is not 
infrequently the cause of stomach trouble and intestinal worms. 
The necesftily for lime appears to decrease as soon as the diet begins 
to include an appreciable amount of dry food. 


Other Points of Care. 

Buffalo calves, generally, are exposed to attacks of hoose, 
broncho pneumonia, scour, white scour, tympany, intestinal 
worms, mange and lice. If care is taken on the lines indicated in 
this article, the possibility of these is v'ery largely reduced. In 
atldition, however, two points might be mentioned which have been 
found of considerable value in checking mortality. * The first is an 
inspection of the dung anil prompt action if anything abnormal 
is noticed. Tlie si'cond is the administration of preventive dose.s, 
at intervals, of raw linseed oil and tui’pentine. 

The following is the schedule of this measure as adopted 
at the dairy. 

QuanUty of 
turpentine 

• 

H OZt 

, 1 To be adnuniNtoreti once 

I 0*. k. 

( every fortnight. 

{ OX, f • 

I OX. Administered once a month. * 

The usual methods of dealing with ringworm, mange and lice 
need no repetition. 


Awe 

Quantity of 
linseed oil 

let month 

1 o*. 

2nd, 3rd and 4th months. 

l.',-2o*. 

nth and 6th months 

2 —2 lor 

7th.l2th 

3 ox. 


Calves over one year- -development of the buffalo heifer. 
Practically speaking from aRout 10 months old and onwards, 
calved requii’e but little special attention as long as tnej'' receive 
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uniple digestible foilder, free aucess to water and exercise. JThough 
inferior or inadequate nourishment should be oaretuUy avoided, the 
effect of a temporary falling off of this at this time is not so 
disastrous as i 7 i the early stages. ('oneentrate(i foods are not essential 
except under inferior-quality-of-foJder conditions. A certain 
amount of ^-ain during tiiis pej-iorl null result in a bigger growth 
and earlier maturity. A regular grain ration at this period is 
hov^ever too expensive, to be eriononiical. (Irazing is the eheape.st 
and, if ample, is the best way of raising the cah’es. At tire College 
dairy, on account of the absence of grazing of any real value, the 
young stock are raised on fodder. The only e.dvantage of feeding 
on fodder lies in the fact that the quantity and (piality are more 
regular throughout the year. Most Indian grazing is defective 
in these re,'peots. If young stock are to be rai.sed on such grass 
areas it is necessary to reserve some of the area for liay. (.ht and 
store this in October and feed a liberal hay ration between hk'bniary 
and the end of July. During this period about a e.ouple of pounds 
of concentrated Is desirable, in oi-d<‘r to keep the animals in a thrifty 
growing condition. The amount of this concentrated will naturally 
depend on the quality of the roughage. In addition to the. hav 
of the poor local grasses round Nagpur. 2 lb. of cotton seed or 3 lb. 
of undecorticated cotton cake are found to just maintain heifers in a 
growing condition at this period. At the College farm, by reason of 
the inclusion of berseem up to the beginning of April aiul the better 
quality of the fodder, concentrates are fed onlv for about three 
months, only a pound u.sually being given. Suc<;uleuce in the fodder 
fed has a marked effect in the rate of development. In one case in 
which the same, concentrated rliets were used (1) with the dry 
poor hay a-\'ailable in the hot weather aJid (2) later with grass in 
the months of August and .September, the average increase in live 
weight per head over the same time was practically double in the 
second period. The use of silage as part of the roughage, fed in the 
hot weather can be recommended. A buffalo heifer which has . 
received treatment along these lines will probably be found to weigh 
about 900.r.-],000 lb. when 3| years old before giving birth to her 
first calf. 
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Cost of System, jter Jmid. 

fli)5 lb. of whole milk at 12 lb. per rupee ... 

85(1 lb. of aeparated milk at 80 lb. per rupee 
60 lb* of Unaeed at 1.5 lb. per rupee 
187 lb. of lilfi cake at 40 lb p-'r rupee 
Int year bran and r/mni at *22 11? per rupee 

2,430 lb. of fodder at 200 lb. per rupee .. 

Labour per calf (eatiniating 20} 

Hhe<i I’ontnl 

Coat for lat year 

M20 Ib. coneentrated foods at 40 lb. per rupoo 
2nd year 4.440 lb. of fodder at 200 lb. per rupee 
' Lrtibour and lental 

Cost foi* 2nd year 

rlHO lb. concentrated foods at 40 lb. per rupee 
3rd year [ 5,750 lb. of fodder at 200 lb. per rupee 
I labour and rental 

Coat for 3rd year 
Total cost per head 


Rx. 

A. 

v. 

LI 

12 

0 

11 

10 

0 

4 

0 

u 

4 

11 

0 

7 

*> 

0 

12 

2 

0 

f 

;i 

0 

0 

*8 

(1 

57 

(P 

(1 

3 

0 

0 

2*2 

:t 

0 


H 

(1 

•js 

n 

II 

4 

8 

(1 

•J9 

0 

0 

3 

U 

(1 

:<(> 

8 

0 

122 

;i 

0 


If the sti)(;k in llie sodoin! find thin! vears arc raised on yrazji.j/ 
arcfis where hay would be ohoiip th(*(iost. per h(>iul woiMd not exceed 
Us. 9"). It inij^ht evf'ti be pcfssible to redtKJc the (;ost slightly fiirth -r 
1)V a n'duc.tion of the period on whole milk. 

A ttheir first calving, any of the young Delhi ;uid Su-ti 
bntl'iiloes on the (’ollege farm raiseil on the above lines ;ue woiih 
Rs. 125-130 and mure, if we take into consideral ion the cost of 
carriage from the ])lii(:e of purcluise. 
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AMERICAN COTTON AND AMERICAN COTTON 
• SALES IN THE PUNMAB. 


IIY 

W, ROBERTS, R. St'., 

Profmor of Aqricnllnrf, AfpicuUnral College, Lyallpur. 


CloTTON sales liave become a feature i)i tlie successful 
introduction of American cotton by tbe Punjab Agi'icultural 
Department. It may therefore be of interest to give some acuiount 
of tliem. Tn a previous article ^ in this journoJ the writer gave 
a brief account, of the histor}’’ of the introduction of American 
cotton in the Punjab Colonies. It. was t.hen pointed out 
that the first sale was started in 1905-0, only three years after 
the first trial of American cotton. From 1908 to 1913 two 
sales were held annually, viz., one at Bargodha in the Jhelum 
Colony and one at Lyallpur on the I^ower Chenab. In these 
early sales the objetit was merely to help zemindars to get a good 
piice for their superior produce. A small quantity of new 
seed was imported by the Department yearly from Dharwar in 
the south of Bombay. Comparatively simdl quantit ies of cotton 
(htpos) were brought to these sales, a few himdred maunds as a 
rule. Premiums up to Re. 1-8 and more a maund were obtained 
but the effect was to fix the price of American (;otton for the whole 
tract. In 1911 and 1912 factory owners began to pay some 
premiums independently of the sfiles. In 1913 the Department 
was m a position to give out a' special variety selected by the 
Economic Botanist and handed over for further trials to the writer. 
From 1913 onwards these sales acquired a new import.ance as it 

' I Tlif Agrit .fout-nal of India, vol. X, part TV, pp. .T4.T—48. 
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became i^oessary for the Department to get back t]ie seed for further 
distribution. The area sown under this special variety No. 4F 
in 1913 was only 100 acres, in 1914 it was 3,000 acres and in 1915 
in spite of the effect of the war on cotton sowings the area under 
4 F rose to 9,000 acres. In the present season it is estimat ed that 
over 30,000 acres will be sown with this variety. In *1110 article 
previously referred to the UTiter ventured to prophesy that in spite 
of the disast.rous effect of tlie war on cotton prices the area undyr 
American in the Punjal) would not decrease. This was amply 
fulfilled and something like 65,000 acres was sown with American 
of aU kinds last year. The season, though distinctly bad, was more 
favourable for American than dcs?'. Tlie prices obtained at the 
sales this year were so good that at a moderate estimate there should 
be about 120,000 a(;res sown with American of all kinds in 1916. 
The above was written dining the Meeting of the Board or 
Agrie.idture at Pnsa (February 1916) and now two mont hs later whei 
cotton sowings have started the whole of the seed with the Depart-mem 
amounting to 2,000 maunds in Lvallpurand Montgomery and aboiu 
600 maunds at Hargodha has been already disposed of. Much mor.* 
could have been stJd. Numbers of zemindars, who waited till sowing 
time before Iniying seed, have had to be refused daily since April Ist. 
No better evidence tliau this is necesssiiy of the willingness of tne 
cultivator to adopt a new thing if it pays him. It is estimated 
that over 500 maunds seed was retained by last year's growers 
and hence well over 3,000 maunds of seed has been distributed. 
The seed rate here is 4 seei-s per acre and theicfoi'e 3,000 maunds 
means 30,000 acres. The Department now control directly therefore 
at least ^th of the area. Thisijyear’s sales werd held at five centres, 
in the Lyallpur circle (as compared to two last year) and two in 
the Jhelum Colony in the circle of the Deputy Director of Grurdaspur 
(as compared to-one last year). Altogether about 8,000 maunds of 
hzjxis (seed cotton) was sold at‘these sales. Of this about 4,500 
maunds was first class and was ginned under the Department’s 
supervision for the purpose of getting the seed for distribution. 
This year some changes were mtroduced in the conditions of the • 
sales whicli may have far reaching results. The most important 



240 AOttlCULTL’KAL JOUKNAL OF INDIA [X- 

of these relates to eliissifteation of all the (lottoii by the 1 Apartment 
and the leaving of all arbitration in ils hands. These oonditioiis 
were operated with great smoothness thronghont and to the siitis- 
faotion of sellers and Imyers alike. 

Another feature of this year’s'sab's was the tact that Messrs. 
Tata and Kctns .sent up a representi>,ti\t* a1 the writer's recpiest and 
it was he\vho bought the greatc'r ])ar1 of the cotton either directly 
or indirectly at the sales. 

Very good prices were reii.lized ; in one* sale the price paid was 
Rs. 3-13 more than foi- dcsi cotton on (he same day. The average 
})rice per niannd of ka]ms in Lyadl]nir was Its. 10-12, the price of 
rfm being Rs. 7-S. Tim preniinm was therefore over Rs. 3. No 
donbt the war partly accounts for the high price, as imports from 
America are restricletl owing to high freights. La.sl year, however, 
when freight was not. such a burning qiie.sti()n the premium was 
Rs. 2-13 a, rnaund. In tin* ])a.st sei!,.son American cotton yielded 
well per acre as compared to drat, (hough b(»th suft’ei'ed in yield 
owing to the excessive drought. The flowers all !).])})eii,r (ogethei' 
in the common desi cotton grown here and the strain on th(> ])lan( 
is enormous id. that jieriod. In American, on the other hiuid. the 
flowering is much more gradiud, i>,nd hen(;e the si rain at iMiy jiarti- 
cular time is less. It was a common sight (o see fiedds of dcsi (;o(.ton 
in duly and Augu.st strewn with fallen flowers. Zemindiii's here 
boldly say American cotlon yielded twi(;e as much iis dcsi. The 
extra profit, for 05,000 acres even assuming (he Amei'ican yielded 
only 1 maund more per iicre is ov(>r (\\ lakhs without taking into 
account iiiiy premium. 'Phe total extni ]>ro(it to the gi’owei- la.st 
year may therefore be e.stiniiited as 12 lakhs a.ssiiming only one-eighth 
premium per maund. 

In the present yeiir with 120,000 ii.cres find a.ssuming a premium 
of Rs. 2 a maiind and iin equal yield with dcsi, i.e., an average of 
0 maunds per acre the extra profit will be 6 x 2 x 120,000 equal to 
14-4 lakhs. No one who, knows the facts can doubt the moderation 
of the above estimate. 

It is very satisfactory to note that this cotton is doing very well 
in the new Canal Colony—The Lower Bari Doab. In one 
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estatte where 250 acres were under this cotton a total yield of close 
cn 2,500 raaunds was ohtainetl or nearly 10 maunds per acre. It is 
estimated that the area untlei- American in this colony tliis year- 
will be at least 15,000 acres, of wlrich over 10,000 will be pure 
4F. 

In Lyallpur one grow-er this year has 2,000 acres, under 4F 
cotton It may b(5 pointed out here tliat not only is the Seed being 
taken by l' ** ])eople fi-om tlie Depai-tment but a veiy large and 
increasing number of growers are beginning to pay serious attention 
to im})i-oved (udtivation, es])ecially sow-ing in lines, and intereulture— 
a jH-actice so far quite unknow'u in the Punjab. 

It may b(( of interest to s])ecnlate as to the possible tina.l ai-ea 
of Aimn-ican that nan be grown. The average area under cotton 
in the follow-ing districts where American has been snccessfull) 
int j'()du(5(*d is a,s follows : - 



nutiict 

Total area 
iriijiateil, 

UM t V) 

[ Total area 

1 iindar cotton, 
averacR of 
.I years ^ 

area under 
American 
cottoii in 19!b 



At 1 EH 

Acres 

Arres 

.Jhcliim Canal 


S02,BSI 

1 IPS.Ctfl 

fO.fKKI 

Low'(m Cheiiab Canal 

( Lyullpiit* 
s (viijianuiiln 
i l.Jhiui" 

R‘il.411 

; i.w.ivjs 

1 74.tHtll 

: 411,-207 

10,(W 

7,000 

:t.5,noo 

Lower Baii Doal) Canal . 

. 1 MontKomi'iy 

«70,4'2« 

! 

; ’iO.OfMt 

1 (aoreH in 19lf)i 

l.-J.OOO 

s.ooo 


1 

Total j 

t,72.-.,117 

! 

1 41(1,0111 



As the area under e.otton in the colonies is genei-ally 10 ])ei' 
cent, of cultivated area, wv may expect a. big increase hi Montgo¬ 
mery. The total area under cotton in the colonies will he roughly 
440,000 acres, of which we may expect ultimately 300,000 acres 
to be under American. A certain propoition of i/m cotton will 
undoubtedly continue to be grown especially in very light soils 
and near the tails of the canals where water conditions are precarious 
and late sow-ings are common. In such tracts jirobably the 
Red Sanguineum desi \Tiriety w pei-haps a A'et/lechnn type will he^ 
safer So grow. * • 
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The amount of A.niericau (iotton in other districts outside the 
above is probably not as nmcJi as 5,000 acres, tJiough it is being tried 
widely nowadays pmcticaUy all over the province. 

The marketing of American cotton still leaves much to be 
desired. The trade is mostly in the hands of Indian ginning factory 
owners at present, the European firms having done a comparatively 
small business up to date. Bombay is the chief buyer. What is 
curious about the business is the almost universal mixing that 
goes on in the ginning factories. The usual grade sent to Bombay 
contains from 10 to 30 per cent, of dcfii (iottou. Some ol the factory 
owners are very frank over this mixing, and tlie writer has often 
seen American cotton witli 20 to 30 per cent, of desi being added to it' 
before ginning, especially in the .Jliang District. One reason for 
this is thi’.t desi c.otton has a better colour than .American and no 
doubt the mixture looks whiter than pure American. One would 
expect spinners would find the defect. lndi\’i(lual spinners in 
Bombay stoutl\' (Umy that they want such mixtures, yet that is 
what they mo.^tly get a,nd j)ay for. 

It migJit be pointed out that the ginning outturn of all cottons 
was low last yea.i', and thus there was more than the usual j)ercontage 
of short fibre. This fact no doubt facilitated mixing with 

'riie. dangers for tlie seed from this and other causes will 
probably make it nei-essary to brand 4 F bales in future. The ])oint 
is receiving careful attention, it is satisfactory to note tliat this 
year as well as last year a, good deal of cotton w'as sent pure both 
to Bombay and Nagpur. 

The widespread growing of American cotton is brought home 
to any one w'alking in any part of tlie above trac.t comprising the 
Lower Jheluin, Lower Chenab, and Lower Baii Doab Canals. 
There is scarcely a. village without a field or two of American, and 
in some, places practically no desi cotton can be seen lor miles. 
As an instance of the indirect effect of the cotton sales the case of 
certain lai'ge grow'ers near Lyallpur may be mentioned. Up to the 
day of our first sale the best price offered to these zemindars was 
Rs. 10 per maund, w'hereas the day after the sale they were offered 
Rs. 11, add some actually sold privately at Rs. 11-4 a maund of kajHis. 



IMPROVED SUGARCANE IN THE IJNilTK!) 
PROVINCES. 

liY 

G. CLAUKK, 

A^j ricuHiind Cknnisl, UuilfA Provinces of A'jra and Ondh. 


'Phe KugiU'OiUK'. ilc'sw'.rch Sti'.iiou i',<' ShrthjjUii'iiipur was oimiied 
iji 1913, tuid tlio work of ^dooling iiiiprovod Viirk'lies of MigiUCiUU' 
w'ivs seriously tiikeii in luuid in tlu‘. United Provinces. Results 
were obtained in a v(‘ry .short time. 

The Researcli Station is fortunate in btiing situated neaj' a. laig(' 


ccntrid factory ah Rosa and sijice results have •been a.vaila.ide, 
the staft' of the hiotory havui given invahiable assistance in he 
distribution of improved canes and in tf'.sting tlu' results on a 
factory scale. 

The improved (JiUie ilhistra,te(l (Plate VTl) wa,.sgrown in shaiiow 
trench(!S, 18 inches wide and 0 inches deep with a, space oi 18 inches 
between ea(ih trench, that is, the cane row,s were 3 feet apart. It w'as 
maniD'ed with castor*eake niea.l at the rate of 30-40 mannds per 
acre and ij-rigated by means of a pumping .installation from the 
neighbouring river. 

Before the rains it was earthed up, and*it is due to Ihistluit 
the crop remained standing during the abnorniidly hea\’y rains 
and winds of the monsoon of 1915. 

The importance of the latter operation cannot be over- 
e.stimated. Heavy wops of imju'oved canes grown on the light soils 
of Rohilkhiuid that are not. earthed up alyiost invariably fall down 
during the heavy rains and high winds that prevail during the 
monsoon in the sub-raontanc tra,cts. The (piantity and paithmlarly 
the quality of the rah and (jur arc badly affected, in fact it is 


( ) 
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impossible to obtain the light coloured danedar rah and fnir, so niuoh 
prized in tlie bazaar, from fallen cane. 

Tt i.s impossible to give an accurate figure of tiie cost of growing 
cane, as tliis depends on many factors that are affected by local 
conditions, such as cost of labour, piice of oiI-cak(' meal and cost of 
irrigation, «to. Tlie trenching described above ciosts in the 
Shahjaharfpur Pistrict. where- labour is not. particularly cheap, 
Rs. 15 per acte luid, considering the fact that a crop of improved 
canes such as th.at illustrated will yield qur and rah worth Rs. 350 to 
Rs. 450 per acre, this additional outlay cannot be called ex(ie.ssive. 

The yieki of cane in the field illinstrated was jusf over 600 maiinds 
per acre trimmed cane, containing 11'78 sucrose per 100 cane. 
This was in c. yeai when the outturn of sugar was very low. the 
defti varieties yielding 8-9 sucrose per 100 cane in this district. 

The milling properties of the improved cane weie tested on a 
factory scale in a nine roller mill capible of crushing over .500 maumls 
per hour. Sixty tons of cane were crushed in each test. At the 
author’s request the milling was arranged for without the addition 
of maceration water in order that the result.s might be compared 
with those obtained at the Re.search St-ation on a smaller scale. 
The following results were obtained without maceration at the 
factory: - 
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' These figures are of interest as being the first published of the 
results that can be obtained on a factory scale with improved 
canes in these provinces. As already stated, maceration Was not 
employed and the mill extraction (86) would be increased to an 
appreciable extent by the use of the usual 10-15 per cent, added 
maceration water. Tliese figures confirm numerous tests that have 
been made with this cane on a smallei' scale at the Research Station 
with small bullock mills and small power mills. 






A medium thick cane (J. 33) selected at the Sugarcane Research Station, Shahjahanpur, for distrihut 
in the Rohllkhand Division of the United Provinces, The photograph was taken in a field 
grown at the Rosa Factory under the supervision of Mr. H. D. Lang. 



















PLATE Vlil. 



Chunni, a local cane of the Shahjahanpur District. The photograph was taken in a neighbouring 

field grown at the same factory. 
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^ Another improved variety of cane, Ashy MiiuritiiLS, was grown 
•on a large scale at the factoiy in 1915. Tt i.s a thick variety of the 
potinda type and can only be grown under conditions of intensive 
cultivation. It has been under experiment in these provin(ie.s for 
10 years and has given consftstently high returns both as regards 
yield of sugar per acre and quality of rah and tjur. • It requires 
more care in cultivation than J. 33 but it is an excellent cane, well 
worth u trial whei-e proper care and attention can be ^ven to it. 
it is one of the very few canes of this t\q)e that fully mature during 
th(^ short growing period of Upper India. 

At the Research Station it has given, through a series of years, 
100-120 maunds of mb pei- acre. 

The milling results obtained in a nine roller mill at Rosa in 
1916 without the use of maceration water were as foUow^s ;— 
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The author is indebted to .\lr. R Simmon.^ for kindly platung 
at. his disposal for pulilioation the tw'o pliotographs illustrating ' his 
article. They were tal<en at .Ilessrs. flarew & Oo.'.s Ptictory, Rosa, 
in the Shahjaharquir district in the United Provinces. 
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A LARGE majority of tin* photograplw taken to illustrate scioi'tifi'' 
writings are reproduced as hadf-tones, and in order to be smtcessfid 
as illustrations must bear certain characters which an’ “'■sii'y 
for success with this process although they mav ’’ b(* essem.ial ioi 

ordinary pictorial lepresentation as photogr'’'''hic pmu^- rlan- 
tone reproduction of neeessity reduces contrast ,„],d in mariv cases 
eliminates fine detail, so that it is nec.essary to aim ar a ncaati'" 
in which contrast will bt ‘xaggerated, and to produce one on sooh a 
scale as will allow tin* «meii''.‘-i d^^taii .equ’ ed t.(» be shown in the 
final illustration, to appear sutficiently marked tO avoid elimination. 
This is especially the i.as^ with such subjects as inchUe written 
characters or figures, wh.ich in many instances become entirely 
illegible in reproduction through reduction in scale. Tt may be well 
here to point out the advisability of including, in many subjects, 
a scale of inches or feet, or some object of .standard size such as a 
watch, or for outdoor suhjeets a figure, without which many photo- 
gtaphs both in text-books and scientific memoirs lose illustrative 
value. For half-tone reproduction what is called a “ hard ” negative 
is preferable to one showing fine gradations of tone merging into one 
another ; hardness in this sense means a sharper definition of the 
edges of the high lights and a greater obvious contrast between the 
high lights and shadows. Such hardness is entirely wrong in 
pictorial photography, where the object aimed at is the rendition 
of atmosphere by means of a fine scale of gi-adation between the 
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vatious tones of the picture, this result being attained largely by 
• adapting the style of the negative to the process of printing or 
vice versa; when P. 0. P., Bromide, Carbon or Collotype are admis¬ 
sible an entirely different class of negative can be aimetl at, but for 
haM-tone reproduction of such subjects as generally come into 
scientific papers, a soft, evenly gi’adated negative is aot desirable, 
but rather a hard, vigorous one. It must also be remcSnbered that 
owing to the “ grained ” character of the half-tone block, no great 
range of tone is admissible in pictiu’es to be reproduced by*this 
process, so that in talcing out-of-door subjects due allowance must 
be made for the loss of vigour resulting from the compressed scale 
of tones. It is unfortunate that in India other more trutliful 
processes such as photogravure and collot>'pe become so expensive, 
on account of the climate, that they cannot be made use of in our 
publications so long tvs considerations of convenience necessitate 
the use of illustrations produced in this country. It is also to be 
remembered that the limitations of the half-tone process in injmy 
cases render it advisable to make use of line block reproduction 
in preference thereto. The class of Jiegative suitable for half-tone 
reproduction can be got in various ways, the chief points to attend to 
being (1) lighting, (2) exposure and development, (3) class of plate 
and use of light filters. 

Lighting. This is not :dways under control, bat it is generally 
possible to select a, time of day when the subject will be lighted 
from the side, rather than from directly overhead ; i.e., the morning 
or evening rather tliaii midday wliicli in giost cases in outdoor 
subjects will gi\'e better contrast. In nearly every case a study 
of this point will reveeJ ihe best time of day for obtaining a vigonuis 
negative, and one which will sliow those characteristic! features of 
the subject which it is desired to bring into prominence (Plate 
IX, fig. (6), Wheat Plots). 

In many cases, such as that .illustrated in Plate X (Insect Galls 
on Leaf) side Jightiug in place of diffuse or direct illumine,tion is 
essential for successful representation of the object. 

Exposure. This is of piUramount importance, as is of cour^ 
gcoeJally recognized, and it is only referrcid to here on aocohnt of the 
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apparently very general failure to avoid serious errors in this respeht; 
the commonest fauft, in the writer’s experience, tends to be over¬ 
exposure combined with the natural corollary of under-development; 
this is not so bad a fault as under-exposure and ovcr-developmont 
(although the results are veiy similefi') since the pliotogiapher is 
generally unable to stop development before so much of the pic.ture 
ha.s appear<?'l as will allow of considerable improvement by inten¬ 
sification at the liands of llie I’eproducer. The rvriter has noticjed 
thaf a considerable numbei- of amateur photographers in India 
have so little confideii(;e in their power of correctly estimating 
exposure that they habitually (iommeuce development with only 
half the Lpiantity of accelerator rec'ommendod by the makers of the 
])late in their carefully cahnilated developer, fi,ud as most of the 
plates aj'e over-ex])osed, development is finished with this half 
strength solution. The resulting negati-ses iire in many (lases 
regarded as good ones by their autlnu's, but they are not of such good 
quality as would have been attained either l)y a. shorter exposure 
and de\'elopment with full strength develoja'r. oi' with the same over¬ 
exposure and develoj)meut with full strength developei' rc'sti-aiued 
by pot. bromide. It is therefore generally better to give a, full 
exposure, in (sase of doubt as to hoAV much should be given, a,ml use 
full strcJigth developer with bromide rather than the method 
referred to above. The re.sultiug negative is genera,lly hard and the 
contraiste are .sometimes .somewhat too violent for the best pictorial 
effect in ordinary printing, but foj' half-touc rc prod net ioji this i.s a 
fault on the right side.jn-ovidcd the hardne.s,s is due to slow dcvolo])- 
ment ami not to under-exposure. It, may not he out of [dace here 
to draw attention to a point whhdi is liable to escape the notice of 
those who may have hiul a (;onsiderable a,mount of successful 
experience with such open sahjeets as more generally attract the 
amateur photographer ; when 2 )hotogra]diing a single object such as 
a plant in a pot, due allowanc'e is sometimes not made- for the vojy 
great increase in exposure required by the lieaviness of the shadows 
, in such a near object as e.ompared with that of smdi .shadows when 
a similar plant forms ojily a snmll })ai-t of the picture in an outdoor 
subject. For the .same rea.son it is all the nioje necessary to make 
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suoli jiJJowjiiKio wJiPii pltotogni,piling an objeot (kuoIi an a single leaf) 
• so as to reprodiioe it very nearly life si/iC. 

Chiss of plate. This implies various alternatives, sueli as slow 
or lapid, ordinary or orthoehroinatic, backed or unbacked plates. 
Films necid not be considered,'as they are not only expensive but are 
extremely unreliable in Ibis climate, (ienerally sjfpeking, glow 
plates are to be preferred to rapid ones, not only on accSunt of their 
comparative ease of devcdopment and the brilliant negiitives which 
c.an readily be got from them, but because of th,e very great latitiule 
of exposure whi<di they permit. This is an iidierenl quality resulting 
from their method of manufacl.ure, but is also partly du<> to the fact 
that, owingto-the comparatively good light in which they can be deve¬ 
loped, control of this operation is simplified. Provided a siow])late 
is not under-exposed a goo<l negative can be obtained from it. under 
almost any other conditions of exposure, even up to ten or nu.re 
times that neciessary to proilii(;e tlu' best result, and as most agric il- 
tural subjects ailinit ol time exposures of considerable duration, 
the use of slow plates may be recommend(‘d ijj preference to ...ist 
odes wheTiever possible. Even in photographing out-of-door si b- 
jects whitdi may be affected by wind moveiiient, it may be pointed mit 
that, by stopping down and giving a suHioiently long exjiosure. a 
moving branch or crop will, except when the wind movinuej.; is 
considej-able, appear sharp in the resulting negative. Furthermore 
it is very generally ti'ue that slow plates arc not so liable! to deterio¬ 
rate in the Indian climate as are faster and especially oilhochromatic 
ones, nor do they exhibit so much tendency ^ suffer from chemical 
fog due to high teraperatiii'e of the developer as is shown by the latter 
class of plate. It is perhaps unnecessary t« speak of the greafer 
liability to light fogging which accompanies the use of extra rapid 
plates, althongh if. may be mentioned as pcihaps not being generally 
known that this may take place thi-ough some parts of the jnaterials 
of the camera and dark slidcfj in bright siudight, especially the 
hinged part of the shutter of the dark slide and the leaves of between- 
lens shutters, which allow a considerable amount of red light to pass . 
thro^igh them when made of vulcanite, as they frequently are. 

It is also w'orthy of note that slow plates give negatives’of much 
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finer grain than do rapid ones, and this is an important distinction 
wlien lantern slides or enlargements are to be made from them. 
A good many subjects, however, require the use of fast plates in 
order to enable slmttei- exposures to be made, and in this connection it 
might be well to point out the advantages of the small hand camera as 
being suitabM for many subjects which do not demand representation 
of fine de^tad but are merely intended to help a written description 
by ^pictorial illustration. Many sucih subjects (gee Frontispiece) 
will be found photogi-aphically reproduced in the publications of 
this and other Agrifudtural Departments, and it may be said 
tliat a large percentage of them (iould liave been taken with equal 
photographic siuicess either on such a small plate as is used in various 
makes ol hand camera or on larger ones such as half ])late, but it should 
be noted that in most cases it would have been very much easier to 
obta.in good results by using the smaller plate, partly on acc.ount of 
the great depth of focus of the short focus lens fitted to small cameras, 
and partly by reason of the greater number of alternative exposures 
vv'hieh it is generally possible to allow when carrying such small 
apparatus. With regard to the focal length of leiuses, it may be 
pointed out that, although those of short focus possess the advantage 
of depth of focus, with the accompanying power of giving short 
exposures at full aperture, this is in many cases more than 
counter-balanced by the necessai y accompaniment of exaggeration of 
perspective which makes their use inadmissible for such subjects as 
field crops and experimental plots. On the other hand, for photo¬ 
graphing live-stock, especially single specimens, and in cases in which 
an object in the foregiound is to be the subject of interest, a small 
ca^nera and short, focits lens has many advantages, especially when 
lantern slides are to be made, which can then be done direct without 
reduction. When views of more extended subjects are required a 
more ju.st appreciation of the relative sizes of objects in a picture is 
of course obtained by the use of a long focus lens, and it may be said 
that for a large cla.ss of subjects the use of a telephoto lens will give 
results'very much supeiior in every respect to those obtainable with 
the ordiaaiy lens whose focus bears the usual ratio to the diagonal 
of the plate. Moreover the motlern telephoto lens is no longer the 
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cumbersoTtie and complicated arldition to tlie camera of a few 
•years ago, but is self-contained, not unduly heavy, and is simple to 
use ; it must not be supposed that its only value is for taking objects 
necessarily distant; its use for the photography of field crops 
allows of the representation bn the same plate of adjacent plots 
under differential treatment or bearing varieties of (fr«^p.s, without 
destroying comparison or contrast by i.he ini reduction of the 
exaggerated perspective almost inseparable from the use of the 
ordinary lens. A further advantage of tlie telephoto lens lies in its 
use for pliotogi’aphing single objects, such as plants, in such a way 
as to separate them from their surroundings, especially the back¬ 
ground. This is the natural result of taking a kirge sisale photograph 
of such an objee.t with a telephoto lens, which, owing to its design, 
tails to define any objects except those lying in the si.igle plane 
for w’hitdi it is fociussed, when used at a large aperture and hrougln 
ne;!,r the obj(>ct. In the many cases, wdierc the u.sp of an artificie, 
background .screen is impossible or difficult, this pi'operty is o- 
gi-(>al value, especially wdien half-tone is to be used, as any sligiu 
(lithu'cntiation of the background from the subject which may exi» 
ill a photograph, is frequentl) lost in this method of rejiroduction. 

It must be remembered that in reproducing a pliotograph for illu>— 
tration it freijncntly happens that reduction in size of tlie original is 
effected in order to sai'o space. In choosing the size of camera and 
plat(“ this fact should be kept in mind, as whole plate photographs are 
v'cry generally reduced to half plate size wnth accompanying loss of 
detail, so that it may be suggested that the u.se pf a half-plate camera 
will generally be found advisable in preference to the larger size. 

Whilst dealing with lenses it may be weM to point out a fact 
in connection with the use of modern ana.stigmats which may not 
be generally known. It is very natural for the photographer to 
assume that having paid a long price for a good lens, such as an 
anastigniat, he will find it easier.to produce good results than wdth 
the old-fashioned Rapid Rectilinear. In England this is generally 
the case, but in India, where most of our photographs are taken 
in bright siuilight, we not only lose the principal advantage of the • 
anastigmat, which is designed to enable pictures to be taken in 
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compnmtively poor light by the use of large apeitures,' but hlso 
encouiitcr ihe (lisadvanlage of “Hare;"' this is, roughly, tho' 
intrusion of sky light by intertial roflecjtiort in tlie lens, ijitc pnrts of 
the picture where it slioulcl not appear, tlie result in bad cases being 
patches of light known as flai-e s])oth*, and in less pronouuceil ones 
of general liglit fog. which giv(‘s the iniprcssion of over-exposure when 
developiiif^ and causes many photographers to stop development 
too soon to allow of the produ(;tion of (;oiitrast. This effect can 
be avoided by sufficnent cc.re in selecting the point- of view with 
reference tot he position of thesun, luit itnii',v most easily beovercome 
bv tlie use of an auxiliary lens-hood, tlie ordinarv one siijiplied 
with most ana.stigmats being made, for ,‘if)pea,rance sake and 
c,onveuieiu;e. nmcdi too shallow for saJe use in tliis country This 
accessory may be described a,s almost indispensable in outdoor work'' 
in India in connection wdth most anastigmats, especially when 
working at or lU'ar full aperture. 

The advantages of using backed plates ;a-e so w'cdl known 
that it is unnecessary to do more than say t hat many photographers 
admit their utility but do not use them, jiurtly on accomit of 
difficulty in obtaining them, but largely liecause of fancied trouble in 
developing them •. the latter is really inconsiderable with a good make 
of plate which can be put straight into the developer without 
removing the backing, this being got rid of whilst rinsing the plate* 
before fixing. On the other hand, the very great sufierioritv of 
negatives of outdoor .subjects including any strong high lights and still 
more so of photoniic|ographs, when taken on backed plati's, renders 
their use almost imperative for such subjeeds, and not only foi 
interiors including w^indow's, or trees and slu'ubs against the sky. 

Orlhochroni'idc Phite,'^. It is unnecessary to say anything 
as to the theory underlying the use of orthochroniatic plates, but . 
it ma^ be of interest to give some examples of their value, and 
indeed of their occasional indispensability in illustrating such, subjects 
as are photographically reproduced in agricultural publications. 
Incidentally it may be remarkeil that many orthOchromatic 
plates ngw on the market have a Verj^ limited value owing to 
their comparative insensitiveness to tlie yellow' and red end of the 
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sppCLrun^ iiiifl, where orthoohronuit.i.sm is an advantage, as it is in 
^svich a large percentage of fuises, ii. is nearly always worth while, to 
iliake use of a panchromatic plate. Given correct exposure, a clock, 
and a thermometer, no more difficulty need l)(^ exjierieiKjcul in the 
development of panchromatic 'plates than of any otliers of the 
orthochromatic, variety, and although, as has lieen pointediout kefort*, 
t he ordinary plate of slow speed is easier to use and mav be’generally 
recommended lor this reason, no scientific; worker will lie satisfied 
to use such plates when convinced that the best photograplnc 
representation of an object can only be; obtained by means of an 
orthochromatic plate. Using a paurihromatic j)late, a light filter 
may be selected whi(;h will corrc'ct fhe superior actinic power of f^ie 
blue end of the spectrum so as to give correct visual rcuideriug of the 
subject. Thus in Plate XI fig. (b) the yellow of the butterEy 
wing is brought out Icy the use of a deep yellow s(,reen ; similarly 
in Plate XII fig. (b) the black fungal spot on the yellow le.if 
reejuires similar ccilour (iorrection. 

In some cases over-correction may be ne(;es.saiy to ensure tlie 
iippearance of slight (;olour diffe)‘en(;es wliicdi would otlierwise dis¬ 
appear in half-tone reproduction. Plate XIIJ fig. (b) shows such 
over-correction due to the use of a red screen ; liad a yellow screen 
been used the difference between the ripe and unripe crops although 
obvious in the lu'gative would not be so in tlic^ half-tone reproduction. 

Gne of the most valuable properties of tJic oihhochromatic plate 
is its power of improving the representation of a field crop withejut 
special reference, as in the above cases, to obvii^us colour differences. 
This is shown in Plates XIV and XV. It may be of interest to 
point out why this is so and the reason is made more clear by con¬ 
sideration of the se(;ond example (Tobacco Plates XVI and XVII.) 
Much of the light reaching the lens, in this case, has come through 
the tiiickness of the leaves of the crop and, as transmitted light, 
has undergone absorption, losing some of the blue end of the spectnun. 
For this reason the ordinary plate can nu^ke but little use of it, 
so that many leaves anil portions of leaves which appear well 
illuminated in the orthochromatic plate are in deep shadow in tlie, 
ordinary plate, owing to the absence of any large quafttity of 
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reflected light. It may perhaps be relevant to point out ^thai an 
exposure of sufficieiit duration to give full value to these heavy 
shadows, would have resulted in over-exposure of the high lights. 
In this particular case the u.se of a panchromatic plate even without 
any filter would have given a better pi(dure than the ordinary 
p4te, but the additional correction afforded by the yellow screen 
levels up tne shadoAvs and tones down the high lights. A further 
diflerence betvA'een the rendering power of the panchromatic and the 
oidinaiy plate is due to the hict that the light coming from shadowed 
portions of such subjects as the above is frequently less rich in 
blue rays and nail consequently, liaA-e less actinic value. 

' It is useful to remember that orthochminatic rendering may 
be spoilt by over-correction which may result in isochronuitism, 
that is by gmng all the colours of the subject an equal luminosity 
value and thus producing an unnatui’al effect. This is illustrated 
in Plate. XVIII where the best rendering is obtained on the 
ordinary plate, the yellow screen used in fig. (b) being too deep 
in tone and, by treason of its sharp cutting out of the blue end of 
the spectrum, producing over-con-ection. and as described above, 
retluoing the shadows in this case to insignificance. 

\Miere adequate representation of an object depends upon 
accentuation of shadow detail and of contrast between light and 
shade rather than upon orthochromatic rendering, the use of colour 
sensitive plates should be avoided as tending to flatten the object 
by reducing contrast. An example is given in I’late X where 
oblique illumination ^is also necessary to give solidity and relief 
to the representation. 

Plate XIX ilhiKtrates the value of light filters for producing 
(;ont.rast in photomicrographic representation of objeths including 
fine detail in thin sections, such as the cell wiills in the subject 
reproduced, which witliout tliis aid are imperfectly represented. 
The selection of the appropriate filteis must be made with 
reference to the stains used in the subject. 

In conclusion it may be reiterated that for half-tone reproduction 
a really vigorous photogi-apli is necessary and in order to obtain 
tkis the first essehtial is correct exposure. Until a large amount of 
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experience ’|t|#.ogi»pl3^ subjecte similar to the one to be 
‘ reproduce<i bas be^ obtained, no photographer can correctly 
estimate, by guesswork, the proper exposure, and the writer would 
suggest as absolutely necessary for attaining such experience, the 
use of a large number of alt'iJrnative exposures mth careful notes 
of the results ; these notes should be kept for reference and Aise 
in the future and will be found invaluable. An exposure calculator 
such as the “ Wellcome ” supplied by Messrs. Burroughs Wellcome 
(fe Co., with their photographic note book, is also most useful, where¬ 
as exposure meters depending upon the use of light sensitive paper 
are practically worthless in India. Standardization of materials 
and methods by cutting down the number of imceitain factors is 
also of value ; thus the invariable use of one make of each kind 
of plate required, one kind of developer, and even, so far as is possible, 
of one lens aperture, will be of help in obtaining results of even value. 
As a nratter of personal experience the writei' may strongly re(K>m- 
mend the method of development advocated by Messrs. Wratteu 
& Wainwright which does away with inspection of •the plate during 
development, and depends merely upon carrying this on for a length 
of time determined by the temperature of the developer, the speed of 
the plate, and the class of negative required, in accordance wi!h a 
table supplied with each box of plates by this firm. It is claimed tlmt 
this method will give the best results irrespective of exposure, and 
with this claim the writer’s experience ie in agreement; in addition 
it may be said that the error of under-development referred to pre¬ 
viously will be avoided by this means. With^regard to temperature 
and the special and very serious troubles connected with photography 
in India arising from this cause, it may be said briefly that when the 
developer temperature is high the use of pot. bromide becomes 
necessary and the use of such developers as metol and rodinal 
whose tendency to produce soft negatives is accentuated under these 
conditions, is of doubtful expediency. Alum should be freely used, 
but if ice is available it must be rememljered that although a low 
temperature developer is an advantage, the tendency to frilling 
is gi'eatly increased by any Serious diSerences in the temperatures 
of the various solutions through which the plate passes. ’ 




, THE ftMANlTKlAL VAEEE OF POTSHERDS. 

r 

• , 

ALBEltr HOWAUU, C.I.E., M.A., 

Impi’i'iiil Economic Botanist, Bitsa. 

1. iNTKOliUCTION. 

In pTevioiiH papers/ (leuiing witli eortahi iis])ee.ls of soil 
aeration and surface drainage in India, reference }ia.s been nmde 
to tlu‘ effect, of iidding to the soil i^orons substa.nces siiclr as 
potsherds (thihv) and fj'agniejils of bricks {roro). 'riie oe.cnrrenc(> 
of sindi materials, in siifficicmt (jnantity, in a line alluvial soil has 
been found at ^Pusa to exercise a profound influence on the 
development of tlie plant and on tlie yield. (Irorvii on sncli 
soils, leguminous crops like gr.im {Cierr anethmn) and Java ijidigo 
{Indigofern arrecta) produ(;e a. dee]) and cojrious root-system with 
abundant nodules iis well as heavy crops of well filled .seed. Tobacco, 
when raised on soil rich in potsherds, ck'velops a great mass of fine 
roots and a heavy yield of leaf. If green-ma))ure is added to such 
hind during the monsoon, the succee<liug m?)M;rops benefit markedly. 

The exphuiation sugge,sted to account for these results is a 
simple one and is based on the fact that, the roots of ])lants as well 
as the soil organism,s. require, jiot oidy a large oxygen suj)ply but 
aiso some means of getting rid of the large, quantities of carbon dioxide 
they produce in the, soil. Potsherds improve the aeiation of jilluvial 
soils and thus afford the means of an increased supply of oxyge.ji 
and nitrogen in one dh-ection and of the escape of carbon dioxide 
in the other. When a crop like sanai {Crotalaria jmicea) is jrloughed 
into “the ground during tlie monsoon, a large amount of oxygen is 

‘ Moil ventilfttion. BuUi-fh} H'J, Ayrirnltui-il He-<nirrh Inslitutey 1915, and 

Soil Heration in A^iricullnr<*. Bulletin , AgnruUurul litneurch luniitnte, Pvm. IHKK 

( ) 
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required to complete the decay of the green-manure and vast 
'quantities of carbon dioxide are produced. If this decay is not 
completed by the time a rahi crop is sown, there is pinscnt in tlic 
soil another competitor for oxygen ainl another preducei' of carbon 
dioxide in addition to tlu^ soil organisms and tJie gunviiig crop. 
Hence want of oxygen and excess of Ciuboii dioxide Tnay la-coTne 
limitijig factors hi growtli ainl this woulil explain why .it, is tliat 
grccn-mannring so often fails on alluvial soils unless t Jiev aie. surfacu* 
drained and unless tlie soil is rich in potsliei'ds. Simple as is tliis 
explanation, its coinjilcte proof, by tlie orilinary methoiis of academic 
research, is not ivitlioul. diliiculty. Several factoi's, intcraittiug 
on one another, are involveil in siudi invcistigations- the })lant, tlie 
soil, the oi-ganisms in the soil, the iunouiit of soil mcustjie present, 
the composition of the soii almospliere in the pore spaces and liie 
ni>,turc and amount of the gases iuid minerals dissolveil in i ne 
water films surrounding tlic soil particles. Some of th(?se factors 
are also influenced by the tempei-ature. To trac.e tlie various 
changes in composition of the atmosphere in the por(‘ spaces .oid 
of the dissolved gases in the thin films of water which bathe the 
root hairs of the [ilant are mattei's of the veiT gi'eatest dilficidf3\ 
Analyses of the air aspirated from the soil only tell ns the average 
oomjiosition of tfu; soil atmosjihere. Such methods ani obviously 
far too crude for investigating the changes in tlic' gaseous content of 
the water films and the relations between this dissolved gas and 
the genei'al soil air. 

While the complete elucidation of tfee pants idayed by 
oxygen and carbon dioxide in the soil are likely to prove both 
time-oonsuming and laborious, the fact remains that a considerable 
amount of evidence exists in favour of the role of the jiotsherd as 
an aerating agent and of the practical value of this method of soil 
improvement. It is profiosed to refer to a portion of this evidence 

in the present paper in so far as ft relates to the manuring of crops. 

• 

2. Tjtk waters of Jais. 

lx February 1915 , in the course of a journey thrqngh Oiidh,* 
some excellent tobacco cultivation was noticed near Jais in the- 
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District of Rae BfU’cii. Jais is an old MoliuiiiDiedan city, standing 
high above the siirrouiuling plain and the mounds on whicli tiie^ 
town is built are composed of the remains of the ancient city of 
Udianagar. Large stretches of very fine tobacco (i^. ruMica) are 
grown on the lower' land surrounding Jais and the crop is irrigated 
fro'iU wells, ’'in the pr esent \'eaJ', I again had occasion to pass Jais 
and tooJi, the oppoi-tunity of examining the tobacco cultivation. 
Th^! soil was rich in potshards, tlerived no doubt from broken roof 
tiles and water pots, aiul the water used in irrigating tlie tobacco 
was said by the cultivators to be unfit for drinking but very gofxl 
for this crop, in the groAvth of which they stated very little manure 
AA'as used. TJiis was remarkable consitleiing the exciellent crojrs 
and the fact that this plant will not thrive in tlie -.usence of abundant, 
nitrogenous foo<l materials. They said the well rvater was rich in 
saltjretre and that as marry as fourteen Avater-ings are often given 
to tobacco. A large sample of irrigation watrn' Avas taken from a 
well standing in the centre of tlie tobacco area about a cpiarter 
of a mile from fhe nearest houses, the analysis of AA'hich has been 
carried out by Mr, J. Sen, Offg. Imperial Agricultural (Ihemist at 
Pusa who has also kindly furnished me, for comparison, with some 
analyses of well waters at Pusa. The results ar'e as IoHoaa's :— 

Table 1. 


Analyses nf well water from Jais aiul Pasa. 


--^ ^ _ 

-- - • 1 ■- 


-== 

— - 

MaKnesilim carbonate ' . . 

Jaix j 

25 39 

7-6 

Pusa 

to 16-200 

Ualcium carijouate 

— ^ 

15-9 

to 

26-000 

MagneBium Hiilphate ,... 

10 89 

Nil 

to 

1-650 

Gnluium sulphate 

Sodium Biilphato 

Sodium caroonate 

45 5(1 

1 01 

Nil 

to 

8-300 

— 

4-0 

to 

0 9.0 

Potassium nitrate 

Sodium nitrate 

34-.57 1 

16-55 / 

Nil 

to 

0-038 

Potassium siiIphatH 

— 

1-8 

to 

6-400 

Sodium chloride 

45-27 

0-9 

to 

1-600 

Total solid). 

179-«9 

30-2 

to 

66-986 

Ammonia (free) 

0-0212 ■ 

Nil 

to 

0-03-i 

Ammonia (albaminoid) 

0-0143 

0-004 to 

0 039 

Oxygen dissolved 

0-7260 1 

0-067 to 

0-163 


(The numbera rater to parte in lOO.UOO). 
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*Tv 4P facts stand out very clearly in tljese aiudyses—the 
_ ‘high proportion of nitrates in the Jais irrigation water and tlie 
’amount of dissolved oxygen. In comparison, tlie Pusa well ^vatel•s 
are markedly deficient in these substances. The Jais v'ells are 
situated iji land exceedingly rich in potsherds, where tno aeration 
of the soil is copious and where there is abundant o.xygendor the 
complete Llccay and nitrification of the orga,nic niat’ter. It is 
therefore easy to undcj-stand how this well water conies to be rich in 
niti-ates and in dissolved oxygen and why it is .so nuieJi valued 'for 
irrigating tobacco. .\t J’usa, on the other hand, the alluvium is 
fine and clo.se and soil aeration is ilifficult. Here the well waters are 
poor both in nitrates and in dissolved oxygen and do not possess 
any particular maiiurial value. 'I’he Jais water, in addition to its 
high content of nitrates and oxygen, is also rich in ])otash. 'I’his 
can be accounted for, partly by the fact that in rnrid centres w.-od 
and cowiliing are used for fuel anil jiartly by the in(!r(‘a.sed aefat on 
of the soil surrounding the wells due to the ipiantity of jiotshcrd 
present, 'riierc is considerable et'idcnce for the belief that ore of 
the functions of the fungi of the soil is to collect jiJiosphates and 
])otash tor the use of the higher plants.* These fungi can oidy 
work in the presence of oxygen and therefoi'e the better and di.per 
the .soil aeration the more j)ot.a.sh they colh'ct and render available. 

irrigation watei-, rich in pota,s.siuni nitrate, is by no means tJie 
only condition necessary for raising heavy crops of tobacco of good 
quality such as the Jais product is said to jiossess. The soil nnifst 
also have the proper physical condition tor abundant and lapid root 
development and its tilth must be such that it is iiot lUxstroyed by 
fiequent surface flooding. Moreover, the (?l'op must be provided 
with sufficient pho.s])hates as little nuuiure is added to the soil. 
The presence of abundance of potsherds in the soil would prevent 
the destruction of the tilth by irrigation and would also facilitate 
thoj'ough drainage and thus promote aeration. This in turn would 
pi'ovide the soil fungi with oxygen and tfius aissist indirectly in the 
collection of phosphates for the tobaiiiio. 


MhihIihII Ward, in PUiniSf HKJl, pp. 6H 08 
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Tlie Jiiis tobacco fields can be regarded as a natural ,)Tianure 
factoiy in which nitrates, potash and phosphates are produced' 
in sufficient (piantity for ci'ops like tobacco, maize and poppy which' 
ai-e all grown on the lands in question. In spile of the fact that 
maize is followed by tobacco or pojipy the same year and that a 
relatively siiudl amoimt of manure is used, the tobacico crops are 
luxuriant and the endtivators are obviously })ros})erous and well-to- 
do. The sources of tin* nitrogen and minerals used by the crops 
are' evidently tlui croj) rc'sidues and the manure supplied for the 
maize crop. That this organic matter produces such excellent 
i-esults is, in all j.robabilitv, a consequence of tlie copious aeration of 
the soil produced by the great nuinbei's of jiotsherds j.ivsent. That 
tlie crops do not make use of all the nitiates formed is seen by the 
composition of tlie well water used in iri-igation. 

3. So.MK OTjjEK Indian nitrat.-: KACToiiiics. 

The potsherd area i-ound .Jais is by no means the only natural 
nitrate factoryoin Indiii. V^'(‘ll waders, riiih in nilrat.^s, o.icur 
elsewhere near villa,ges and towns in tlie filams of India and also in 
Gujerat.' In all cases the aeration of lJLesoilsroundtlie.se nit rate 
containing wells is good and, in many instances, potsherds or brick 
refuse occur in large quantities in the immediate neighbourhood. 

Matural nitrate factories are common in some tracts of India 
in the ab.sence of wells. Tims in Nort h liihar, the manufacture of 
pota.ssium nitrate is a well-known industry and as many as 20,000 
tons of this substance are produced annually.^ The .saltpetre 
is formed in the. so-c.alled nitrous earth and is sejiarated by the 
uanias from other .salts which occur mixed with it. This nitrous 
earth is found mostly on llic hiyli hnidji loinul the vill(t(/('n iv/iicft 
conldiii poluhi'rda or hrick fr(i(/nteiUn. d'he potassium nitrate is 
derived partly from organic matter and })artly from the a.shes of 
wood or cowdung ])j-oduced in lai’ge quantities in the villages. The 
abundant soil aeration brought about by the potsherds jirovides the 
nece.ssavy oxygen for the soil organisms including the nitrate 

* ^ItjricuUtu'fd L>d(j(r, a**. J4, 18U5 

* The. Conutbcrctal Piuiiuda of huliu, J908, p. 9"-* 
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producing bacteria. In tJie presence of organic matter, wood aslies 
find moisture and under tempei-atui’e (ioiiditious which favour 
intense bacterial activity, nitrification is rapid and potassium 
nitrate is produced in abundance. The evajioi'ation of the surfiice 
moisture during the dry season* combined witli tlie rise of tiie subsoil 
water by capillary aidion, leads t.o an ejllorescence of iialiiu?matler 
on the ground in wliich saltpetre is one of the child (uTustituents. 
Such accumulations of Sidts, rich in nitrates, largely ocinif in areas 
wliere potsherds ai-e abundant and jire naturally quite different 
fj'om those met with in idkali lands. One factor, however, wliich 
oliviously limits production, lias hitherto been forgotten in 
considering tliese natural nitrate factories. This is the aerating \*alue 
of tlie potsherd and tlie fact that without a copious air siijiply, rapid 
nitrification is impossible in tlie soils of iS’orth Bihar. 

4. SoMK im.ACTK'AL APPLICATIONS. 

Tlie practical applications of these facts to Indian agriculture 
must now be considered. » 

Thv manuruif/ of nrlts. As is well known, tliere is a large aiea 
of intensive cultivation surrounding the towns and cities of India 
where large crops of vegetables, sugarcane and tobat'co are gi avn 
under well or river irrigation. Jlamire is obtainable, and potsherds 
are abundant. The manure is usually added to the soil but no use 
is made of the potsherds. More could be got out of the jiresent' 
supiilies of manure and this garden cnlti\'ation could be extemled 
by ditissing the land with the potsherds and .by using sonu* of the 
organic matter for manuring the wells. It would not be a ditticuU 
matter to make, in the soil round a well, a iiottissiiim nitrate factoiy 
the products of which could be directed either into the well itself or 
into the irrigation stream. 'J'he soil round the well would have to 
be mixed with tin* j-ight aTuount of })otsher(ls and organic matte]- 
and ashes would luu-e to be atlded to the. surface soil fj-om time to 
time. The detiiils would have to be workqd out experimentally and 
then applied to actual wo]-kijig conditions. Possibly some Chemist 
in thq Agricultural Depa]-tment in sciinih of sin interesting })r(jblem 
might consider this question. 
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2'//e jMirtnaiieitl improvement of the land. It is evideJit that in 
the soils of India, the great factor in manuring is aeration and that 
Jethro Tull’s great generalization that “ Cultivation is manuring ’’ 
(;an now be extended and summed uj) in the phrase—Manuring is 
aeration. The potsherd enables us permanently to aerate the soil 
and thus make the best use of organic matter including gi'een 
Jiianures.I'lie potsheid by itself has only a limited value but 
with the help of small quantities of organic matter, extraordinary 
j-c’sults are possible as the example of Jais is sufficient to indicate. 

P)eliminary experi)nents have already been completed in the 
Botanical Area at I’usa which prove that, in the gro\\1:Ii of tobacco 
after green manure, the addition of potsherds to the soil is profitable. 
With potshei'ds and surface drainage, a yield of 24 mauiids to the 
acre of cured toba-cco leaf has been raised on green manure alone 
and the produc.e, e.ured on the ground in the country fashion, has 
been sold to the Indian Leaf Tobacco l)e\'elopment Company at 
Dalsing Serai for fifteen rupees a maund. The value of the (jrop 
was therefore three himdred and sixty rupe(?s ati .ac.re. To prove 
the manurial value of jjotsherds however, something more than 
small trials at a Plant Breeding Station aj'e required. Accordingly, 
arrangements have beeti made to treat teti acres of land on the 
Dholi estate with potsherds and to cojiijjai'e the jjroduce of the land 
for some years with the, initial capital cost of t he treatment. There 
is little doubt that the results will establish this method of soil 
impiovement and will suggest a useful means for the investment, 
in the soil of India, of mucli of t he capital now lying idle in the 
country. 
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Lks« tliiui if. genei'ntiou ago tlio very large urea of laml u 
W e.stei’ii Aiiieriou, iiolv siisocptilile of irrigation, was looked U])on as 
j)ra(!tiually worthless for agriculture. Sinoo that time many millio is 
of acres of these apparently inhosj)itable tracts have been converted 
into fruitful fields. This is due, in ])art to tlie venUiresome eneiijy 
of the American people, but chiefly to the (iiireful investigation of 
the natui'al (jonditions of the territory in question and the ap]>li- 
cation to the land of well-known sciienlific principles, followed )y 
further investigations Iciwling to the discovery of othei' principles, 
of profitable applicaition to the reclamation of non-iri'igable arid 
lands. 

Colorado e.stablished, more than eighteen ytiurs ago, a biain.h 
station for the studv of dry-farming. Utah,, a few years later, 
established a lai'ge series of e.vyjeriniental dry-farms, and inaugurated 
a series of .studies on the relation of .soils and clops to water. Other 
states have done similar work, and the Federal (.Tovernment has 
conducted foi' some? years very com})rehensive dry-farming studies 
in the great j)lains area of the United >States. On the basis of such 
work the American people have been able to conquer, without 
irrigation, much of the great territory lying under a light rainfall 
in what was formerly known as the Great American Desert. 

In talking w'ith students /rom India it has always seemed that,, 
while the problems of India no doubt differ considerably from those, 

( 263 ) 
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of western United Htutes, tlie siune pj-ocess of oareful study of'existinjr 
conditions and tJio wise ajjjdications of soiejdific principles, old or, 
new, should make i( jjossible io make the agihuilture of India, not 
under irj-igatioii, iniudi inoi'c cej-taiu than it has been formerly. 
The problem is a large one, whether in India or Aumiaa, but the 
e.vj)erien(!e (91 western A/nerioa lends most of ns jvho have* been 
{nigage(( in the work, to believe tlint the methods of study followed 
so sneecsssfully in recdamiing the Amerhian arid lands may he 
employed with success Aslierover a low oj' uncertain rainfall is a 
(letej'm ini ng condition. 

Mr. (!. V. Sane, (lui author ol tliis pii[)e]’, lias spent much lime in 
the dry-larming areas of the United States and has had unusua.l 
opportunities to become acupiainted with tin- methods pracli.sed 
on American dry-farms and in dry-farming laboratories. His 
de.scrij)Lion of .Ainei'ican dry-iarming is accurate', lb* has empha¬ 
sized the leading ])rinciples of the practice*. It is to be hojied that, 
the dry-fanning regions of India may be helped by such studies 
and discussions''as this one by Mr. Sane, and that especially thev’ 
may lead to an enlargement of the scientific study of dry-farming 
under tlie conditions of India. We of tlui far west may thus learn 
nuudi of the far east, and we still haA’c nmch to learn. 


Loo.vx, Ut.\u, U.S..-\. 
October, 1!)15. 


.TOILN' A. AVIDTSOK. 


Iidmlnciion. 

Of the many tilings that compel the attention of agricultural 
invi'stigators in India towards American agricultiiri', one tiling 
that has done more so than any othei is the .system of dry-farming 
and its success in such a short time. By the vi'iy nature of things 
in most cases the little kuowdedge that w'e haie on the subject is 
principally derived from books and consequently is very rudimentary. 
Kor though the principles of dry-farming are knowni all over the 
W'orld the art of manipulating the soil so as to make it an economical 
practice is fraught, witli many dilliculties. The necessity of dry- 
farming in India is becoming luoi-e and more apjiarent evi'ry day. 
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;i (Iptiiilt’d stiidv of m 11 flip luptors - ('Juyflv soil iiiid soil 
moisture—-tliiit <irc assoeiuted witli its suoiiess in parts wIkm'o it is au 
established praetic.e. slioiild losrically precede tlie imdertakiug of 
suoh au investigation. 

TJie writer lias not only iiRule a careful study of the literature 
on tlie, subject but has also had the )irivilegp of contouring wi^h 
persons whose, opinions are an authority in the matter, in iMdition to 
visits and obser\'ations in the fields. A few figures dealing witli 
nieclianical analysis, moisture study, etc., have been introduced, frtr, 
ajiart from rainfall which can easily be ascertaimal, these are the most 
important factors, knowledge of whicli is not so easilv available in 
India. Idiey illustj-ati' the basis and e.xtent of the systinn and ^■ill 
prove of great help in laving out the work. K(«r alter all is .said and 
done elsewliere the only way things can hi' answered detlnitely .s 
by independent exjierimenting. 

That dry-farming is a world ])roh!em is now univeraal'v 
conceded. The following fable taken from Drv-Karming by 
Widt.sop illustrates this fact. , 


acter of farming 

Annual precipitation 

I’l oportion of oartli’a 
land Hill fflco 

Ai id 

Umlor 1(1'' 

per ooiit. 

2f> 00 

Hcmi-nnd 

nr - 211" 

30-OO 

Siib-hiiinid 

ar - so'i 


Humid 

;o' - 40'( 

20-00 

,, 

4(1' - DO' 

u-oo 

,, 

00' 80' 

9-00 


80' -120' 

4-00 


120' 160' 

0-50 

,, 

ftltovo 160" 

, 0-50 
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It will be seen that 5o per cent, of the land surface is under a 
rainfall of less than 20 inches ; thus necessitating the adoption of 
dry-farming for the jirofitable growing of crops. It is estimated 
that about 10 per cent, more receives a rainfall of from 20 to .‘10 
inches, making dry-farming e.ssential. Ihus a total of Go per cent, 
is directly concerned in the methods of dry-farming. Only a very 
small portion of this area can ever be completely reclaimed by 
irrigation practices, leaving flie major part of the world always, 
interested in the movement of dry-farming. * ■ 
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The study of this system becjomes even more imperative in 
countries like India where the rainfall over a portion of the country 
is not only short hut extremely precarious, and when one comes 
to consider the amount of land in India which would benefit by 
a knowledge of dry-farming it becomes f)bvioiis that it is up to iLs 
to lose.no opportunity of obtaining information which may assist us. 

r 

Hi-siory, definilnuh mid a few cmilcnlioiis regordiny 
Dry-Farming. 

Though America has the privilege of bringing dry-farming in 
limelight to-day, it is not to be supposed that it is a new system. It 
is rather a new name to a system which was practised in ancient 
(lays. Unmistakable proofs have been found to-day in all the 
aiuiient civilizations in China, Mesopotamia, Egypt, Mexico, Peru, 
etc., testifying that it was a practice in vogue in those days. 
Kearney' in a study of dryland olive culture in North Africa quotes 
Tunis as an example of the extent to which it must have been 
practised in th.:> old days. Though Tunis has a rainfall of only 
about 9 inches on an average, the ancient ruins are of such a nature 
that the territory was probably densely popnlat(*d. No evidence of 
irrigation practice is found and the inference is that the territory 
must have been dry-farmed. But, however well known the art 
may have been in the past, the credit of reviving and aAvakening a 
general interest in this almost forgotten and neglected practice 
must be awarded to those American pioneers who wended their way 
westward and subdued the desert in their struggle for existence. 
The curious thing in this cionnection is that the.se methods wore 
simultaneously and mdependently developed in Utah, California, 
Washington, and the Great Plains. However, to Utah belongs not 
only the claim of precedence in this respect, but also the credit 
of being the first to undertake a complete study of the behaviour 
of soil moisture which has given the.system a scientific basis it enjoys 
to-day, mainly through the researches of Dr. Widtsoe and his 
colleagues. 


HnlhHn Ifn. li~i o/thf Ilurfav of Plant Imlnttry, ( 7 . S. Dttpl .-itiri. 



DBY-PABMING AND ITS POSSIBILITIES IN INDIA ' 2f{7 

Dr. ,WidtBoe defiiips dry-farming as the piotitable production 
oi useful crops without irrigation on lands that’ receive a rainfall 
Ot 20 inches or less. In districts of ton-ential rains, high winds, 
unfavourable distribution of rainfall or other water dissipating 
factors, dry-farming is also properly applied to fanning without 
irrigation under annual piecipitation of 2o or even .30| indies. 
large part of the dry-farm territory in India will fall into*the latter 
category where conditions of water dissipation tire far more 
pronounced in every jiarticiilar than the worst that could be obtain^d 
in the United States. 

Even in the TTnited i^tates, however, there is a, considerable 
difference of opinion regarding the best way of ajiplying the principles 
of dry-farming to soil management. There comes in the wake of 
every scientific discovery a t hue when undi.scerning and iinscrupulo is 
persons make unwarranted generalizations with consequent 
failures and confusion, and in a country so much given to speciilatt >n 
and exploitation it must have assumed rather serious prcqiortiens 
to compel the Federal Dejiartrnent of Agriculture Jo caution the 
uninformed public against some misconceptions which it would 
be well to quote here 

“In conclusion, the following misconceptions concerning d v- 
farming may be mentioned as among the most .serious : (1) That anv 
definite ‘.system’ of dry-farming has been or is likelv to be ('stablislu'd 
that will be of general appliiiability to all or any coasiderable 
part of the CJreat Plains area; (2) that any hard and fa,st rules c;:'n 
be adopted to govern the methods of tillage or^of time and depth of 
ploughing; (3) that deep tillage invariably and’ nece.ssarily increasi's 
the water-holding capacity of the soil or facilitates root development; 
(4) that alternate cropping and summer tillage ca,n be relied 
upon as a safe basis for a jiermanent agriculture or that it will 
invariably overcome, the ell'ects of sevei-e and long-(!ontimied 
droughts; and (5) that the farmej- can lie taught by given rules 
how to operate a dry land farm."^ It is well to keep these 
in mind in India also. 


Y«ar-Rnok 0 ///»« Unilml Stales /Mjiarltnent n/ Agrienllure, 1911, p.^.’C.* 
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SouH' nolamrlhji fncfs miardiiin Anirrirffif U(/ric(tlfinr. 

t 

All !ig]‘j(iultiu<il spf^i-iallst iwiii Aiiiovion, \\)io litid been in India 
as recently as 1014, observed to tiie writer that the one thing that 
striiok Ju’jii 71101'e (Krti iuirthiiig else ^.\hile there was the very poor 
phvsici^I (ionfUtioii o[ the soil, iUi oI)s(M-\';i,fioi) thiif is eiilireJy true. 
By (ioiitritsl. the coiulitioii of Ameiiertii soils reiidv for plrtritiii" 
is iilTiiost'per{e(;t. Bui this is due luore to the suittilde diniiitie 
oor.ditioiis by whicdi good pliysujiil eouditioii uud prepiirutiou of the 
soil (!uu be secured Oiisily ;uid cheaply lilvcMi if the worst came to 
tlie worst th(“ soils here over fiie majoi’ part of the coiitiueut never 
dryout or ))ahe so he.rd that cultivation becomes im])ossibIe aftei 
the crops liave ))een off the ground for any leugtli of time. As 
all additional hel]) there are the autumn I'aiiis lollowed by tlie snow. 
If conditions do not allow tlie autumn jiloughiug of tlie so'l, as tlie 
snow tliaws in the spring, tlie soils comi' in just an idea,l condition 
for preparatory tillage. It is this factor that makes preparatory 
tillage so easy pin America. f)n the other hand in India where 
the crops come to maturity, not so much on account, of low 
temperature as is the case here, but. due to the sheer lack of water, 
the roots dry up the soil in such a whole.sale fashion that cultivation 
becomes only possible if attempted below the zone of block formation 
which is in many cases more than a foot deep, and even after this, 
the soil never falls into that crumbly condition so essential for good 
cultivation. Even granting that a deep ploughing is conducive 
to a better physical condition and a better absorption of water than 
no ploughing, the only way it could be accomplished is by machine 
ploughing, which under the present condition of agriculture does not 
seem easily po,ssible or jirofitable either. In India we have 
practically only tw'o sowing seasons : the kharif and rahi, but these* 
are usually not co-existent, being found in widely separated terri¬ 
tories, so that there is but one sowing season in a particular locality 
and since the farmer is always afraid of a short season the sowing 
of all crops has to be done post-haste in order i.hat the crops may have* 
a chance-to mature. Any one connedied with agriculture in India 
knoivs how* feverishly hurried these operations are. As a coritra.st, 
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here* in ^Anierioa tiie fanner is praotically fanning all 'tiie year 
jound, and often start,a his arop the year before’ as in the ease of 
* ,vinter wheat, clover, or sowing in the growing crop in tlie faJl, 
viz., cowpeas in corn or cotton, etc. Thus he .sows his wheat in 
autumn, it grows a little and rests during t.he winter uiuh’r th(> snow. 
In spring, wlien the snow thaws t.he wheat begins to grow .again. 
In spring, he may sow rye, oiits, or barley and secal dowA the held 
to clover which may occupy t he land from year to vear. 1)*itt'eren1 
seasons for sowdng corn, potatoes, tobacco, clover, wheat and otlrtn- 
crops are possible owing to the moisture conditions being such that 
a great variety of crops could be grown, resulting in tin' most 
])rofitable use of the farmer’s time, and in wdiiter, when liekl o])erations 
are at a standstill, he attends to his dairying or stock feeding. 
Thus conditions are rarely so devoid of the necessity of doing n. ly 
agricultural work as they are in India wuth a growing .season of 
only tliree or four months in each loc.ality, and hard, hot dry 
WTather for t he rest of tlie year preventing crops being taken fn in 
season to .season under dry-farm conditions. , . 

Other factors are the size of the farms, their contiguity, i tie 
presence of the farmer on his estate, the business and com])etilivp 
condition of farming, tlie supply of effective machinery, and the leyge 
capital available to the farmer for investment. .\I1 of these are 
important, but the peculiarity of the season as explaineil above, 
the possibility of distributing cro])S over a large period and above all 
the absence of social or religions prejudices such as cj‘op up in evey 
attempt at inijirovement in India are matters ^t hat aie nor ,so well 
realized tliere and hence are grouped under a ‘se])arate heading to 
give them the proper emphasis. 

» 

Basis of Dnj-Farmin,(j. 

The theoretical consideration of dry-farming bi'coiries only 
po,ssible after the water cost of , t he dry matter is worked out. 
Extensive researches have been made in this re.spect by Wollny 
and HeUriegel in (lerraanv ; by Lawes and (Gilbert in England ; 
by Kin^ and Widtsoe in America and Leather in India. With the ^ 
exception of I)rs. Widtsoe and Leather the rest have* obtained 

• 18 
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their results iiiuler uonipjinitK'^cly Juniikl oomUtioxis. ^ Making 
aliowanoe for the excessive use of \rafer tused iu his work Dr. Widtsoo 
places fhe average uater cosf per pound dry nniffer af 730 pounds'. 
A dry crop of wheat in India norjuaily yields about WO pounds of 
wheat pp]' acre and taking I'ougid}'* the same weight to represent 
straw.we have a total weight of 1.200 pounds dry matter. The 
amount dt water j'equired for this yield of graiti and sti'aw would 
be 900,000 pounds at the rate of 750 [wuii'ls of water to the dry 
pbmid. Since one itudi per acre is equal to 220,875 ]JOunds the 
amount of rain actually used by the crop is abfutt -1 inches per Ac,re. 
There is no doubt, that the farmer will be more than satisfied if he 
can raise 000 pounds of wheat every year with e.ertaint.y and since 
the amount actually required represents only from 15 tf> 20 per cent, 
of the average rainfall, there is no reason why with better methods 
of Jiandling the soil than are iiovv in vogm*. larger yields could not 
be secured in normal yeai-s or jirofitable ones in ])oorer seasons. 

It is well known that all the moisture present in the soil is not 
available to pkuts. It i.s only that portion of the soil moisture 
which can freely move under the force of capillarity that is useful 
for good plant growth. The. point below which the moisture in the 
soil is not available to crops is designated the wilting (!o-efficient 
and the extensive researches of Briggs and Shantz,’ show that this 
is a soil constant and bears a constant relation to the hygroscopic 
co-efficient of the soil and is higher or lower according to the t)q)e 
of soil. Up to a certain percentage beyond this wilting co-efficient 
even, the water moves with some difficulty and does not replace 
wliat is used by the crop as readily. Tliis point, Dr. Widtsoe’ 
suggests, should be'- called Lento-capillarity. In the particular 
soil he was dealing with he found it to be ]2’75 per cent. It is 
only the difference between this and the field capacity of the soil 
for holding water that can be safely relied upon for plant gi'owth. 
The field capacity of the soil does not necessarily come to its 
maximum capillary capacity owing to' the constant pull of gravity. 

It has been put at 19 per cent, in a clay soil to a depth of 8 feet; 

1 JTo. of ihtt Barmn of Plant Induiiry^ V. S. Dnpt AgrL 

* BulMin Ifo US, Utah Agri. Kxperimeni Sintiont p. 23f)> 
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18 per ceut. for tlie clay loam ; 18 to 17 per cent, for loaius and 14 
to 14'5 for sandy loams. Considering 7 per c.ent. As a iair percentage 
* of readily available moisture one acre foot of soil witli a weight of 
3,500,000 pounds will supply ‘>45,000 priimds of water and a depth 
of 4 feet of soil would give 98U,000 pounds of available water and 
referring to calculations previously made, a uniform depth of 
4 feet of clay loam or loam soil will hold enough moistuve to gi*ve 
600 pounds of wlieat per acre. So miK'.h, however, depends•u'lion the 
uniformity of the soil, depth, and its moisture cajiae.ity that iti is 
idle to speculate anv further until a study of these factors is madt* 
actually on the spot and results obtained. 

t 

Factors n>tderli/iii,(i Drif-Jartniiif/. 

The success or failure of drv'-farniing methods depends on t he 
resultant of the two opposing forces of precipitation and dissipation. 
Where this margin is large enough for crop production and can 'oe 
obtained at a reasonable (io.st, dry-fanning will be a sucisess. 'rte 
system would not be ecionomicai though possible wl^ere the cost for 
obtaining tliis margin will be such as to seriously interfere with the 
])rofits. Conservation of moisture at reasonable cost is, therefojr, 
the basis of the system. The positive factors in this retention of 
inoist.ure are tlie soil and rainfall and the opjiosing forces are (‘vajiora- 
tion, seepage, and surface-wash. 

Owing to the tropical climate in India over a large part of the 
year the losses due to ('vaporation depending ujjon temperature, 
sunshine and winds are far more serious than in the, csooler (dimati' 
of the XTnited States. The loss due to seepage*is very slight, if any. 
Owing to the cyclonic and torrential character/)! the rain, however, 

. our greatest loss in India is in the surface wash, when not only th? 
rain but a considerable proportion of our best soil also is lost with 
it. There are no figures at hand showing what proportion of rainfall 
is lost in this way in India but ^obseiwations made by Briggs and 
Bclz* in this countiy show that as high as 80 per cent, of rainfall 
of 2‘5 inches falling in 4 hours on a nearly level summer fallowed 


linlletin No. 1S8 of (hn Ihtrmv of Plant Indntfry, U, .S'. Agri ., 
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field was lost by run-off. Tho only tiling that partly compensates for 
these heavy losses istheooiiiparativ'ely larger rainfall, but whether it is 
]arge enougli to allow 1 Jiis loss (;an only be determined by ai-tua! test?. 

Condition.s for water eonseri'ation are ideal in Utah where the 
dissipating forces are c.omparativelydeeble and the character of the 
precipifatio^), and soil is such as to give inaxiniiim efliciency for 
storing witter. 

It m\y be nientioned liere lluu (;rops in these liighly developetl 
dry-farming regions do not. depend on one, two or even three feet of 
soil but .se.uch down to a depth of 8 feet or more in the soil in quest 
of moisture. Not oidv has moisture percentage been found to have 
been affected to this (hqjtli but wheat, roots have actually been 
traced to a depth of 8 feet. Ubserviitions in North Itakota and 
Nebraska, though different in other respects, sliow tliat roots can 
feed to a depth of (5 feet positively, and ])os.sibly at lower depths. 

It. is this deep rooted habit that enables the crop to yield at the rate 
of 900 pounds of wheat per acre on iut iiverage, on ih rainfiill of less 
than 15 iiiclies^ and crops of thOOO poiiiuls of wheat to the acre 
have been raised while 2.400 jiounds is not at all nmisuid. 

These f.ictors of the nniformity iuid depth of t he soil whiclr are 
so essential for sueoess in dry-farming iire often lost sight of or not 
as well emphasized as they ought to be in othoi parts where attempts 
at dry-farming are being contemplated. 

The subject of soil moi,stare has nowhere been .studied as 
completely as in Utah and most of the figures reproduced her'c are 
therefore drawn i'rotn tho investigations at the Utah Agricnltur-al 
Experiment Htation. ' 

Profe.ssor Ohilcott who is in charge of the Offic.e of Dry-land 
Agriculture of the Unded (States Department of Agricidture divides tire 
dry-farming area in America in tw'o seotioms—(1) The Great Plains 
and (2) The Great Basin or Inter-mountain. The Gr-eat Plaiirs ar'ea 
lies principally between the eastern slope of the Rocky Mountains and 
Missouri-Mississippi Valley. It was in this area that the early reverses 
were experienced and it is this area where a few of the misconceptions 
quoted above took shape. It is characterized by a scanty winter 
precipit&tiob, the bulk of the rains coming In May, June, and July. 
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The^ Great Basin oi' Jnter-rnountain Region lies betAveen the 
Rookies and tlic Hierra Nevada Mountains and ‘the precipitation, 
‘though usually less in amount, is ohiefly received in the winter and 
spring, leaving the summer rainless. It. is in this region that, dry- 
larrning was first found successful and siibsecpiently developed 
to its present magnitude. ^ 

Though the moisture study ha.s been made in various p.»rts of the 
Great Plains and the Intcu-mountain Region, tlu^ soil ^sfudv is 
nowhere as completely done as in Ihah. d’lie following table' shows 
the approximate mecliauic.al analysis of the various Idnds of soils 
where dry-farming is succ.essfullv juactised in this State. 


Averufje 

mrehnn 

iva] amdj 

/■vev to 

0 depth 

of 8 feel. 

County 

Coarse matter 


Sand 

Clay 

Iron County 


4-55 


31-79 

11-91 

■luah 


6 07 


29-.5.3 

1.5-69 

San J uan 


()•87 


.50-46 

9-15 

Sevier 


31-31 


.55-31 

11-81 

Tooele 


7-28 


38-65 

12 91 

Washington 


IH-28 


57-80 

10 16 

It will be set 

m that 

>)uite it Vi 

M'it't y o 

f .soils c.a 

9 

n be utilized ii 


the dry-farming system. 

'riio great uniformitv of tlie soil can he .semi from the lollowiu'' 
table“ representing a depth of 8 feet. 


Size of particles 


on—0 32 nira. 

(ros-j-on 

OSU—ua32 „ 
(rtK«2-0-01 ,, 

(l-tlOl—0-0032 „ 
Icsft than 
0-001 mm. 


Jxdl) Could If Farm. 


Soil aeparuto 1 2 3 4 3 0 7 8 

COtVi-sc matter tl’.OO 5-29 8-94 4-13 5 85 2-20 3 04 3-93 

Fine matter , 9 1 41 94-71 91-06 9.5 57 91-1.5 97-80 96-36 96-07 

Moilimn Kvnd ... 8-93 8 99 8 73 1V36 15 69 S 03 16'28 12-60 

Fine sand .. 20-05 16 48 12-38 18-87 19-48 27-40 25-00 •22-,52 

Co.iree silt, ... 21-97 19-75 22-.53 1J06 23-88 22 27 21-88 21-91 

Medium silt 15 23 16 78 17 53 17-25 15-43 13-51 13-73 17 03 

Fine silt . I'l 25 14-88 11-47 18 93 8-01 7-11 S-r,8 9-74 


Fine elay 


1,5-73 16-88 18-62 -JO-US 12-41 10-03 12-18 13 -29 


tSoils ill the (treat Pliiuis artoi .-ire iimre variatiie in cluiract.ee 
and deptli and where sfiallow or under-lain !)V Ji porous sub-soil, 
results in tlie conservation of moisture are discouraging. 


‘ HuHetin No. 104. VUih Ai/ii R.vitfttm«nt fHuLicn. 
* Bulletin No. Ji.‘, Utah Aijii- Erpernmiil Station. 
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The limite of soil t^^ws iji a section of the Groat Plaina* 
e as followh :— 


Site of particles 

Soil separate 

I 

S 

3 

1 mm. and above 

... Pine gravel 

... 

... 


O'i—1 mm. ... 

Coarse sand 

01-0'4 

oo-a 

O-OU 

0'25—C'o „ ... 

... Medium sand . 

, trace-0’3 

0t)’3 

O-O’l 

0-1-0-26 . 

.. Fine sand 

1’5-U’l 

l’4-12’.s 

i-e-oa 

a'05-0-> „ ... 

... Very fine sand 

4.31-52’3 

37’8-60-4 

42’7-883 

USKlD-'dij. 

.. Silt 

. .'lH’1-48’8 

82’5-43’7 

30’4-46'8 

less tliaii 

U'UOS mm. ... 

... Clay 

6-8-10’5 

8 7-107 

Sl-WS 


' The iinpoi'tance of liaviiig imifoiTu and deep soils can hardly 
be oyc]--estiaiated when it is realized tliat it is tlie deptli wliicli 
lias made the gi'owth of remunerative croyt- oossible ; by the deeji 
roois they send out in seandi of moistn riiat the storage of 
moisture affects to a dejithof 8 fee^ at leas d jiossibly further e-au 
be seen Irom the tabli • reproduced belov 


*J// iiioiiliitT jk‘i'(‘eii'ftH/e oil llir hiisik dJ (h'l/ noH. 


Season 

(after) 

Date 

1 

•t 

,'l 

4 

.) 

i 

i ■ 

8 

j Average 

Harvest 

Storage 

Sept. S, Ifl02 

Apr. ’24. lOT 

U’.'i; 

19'21l 

7;)’2 

19’0S 

8-17 

i8’s:i 

8 M 

. 16-99 

S’26 

1 i:i’8i 

! 

9-29 
12-62, 

' lO’lO 
; 12-21 

lO’SS 

1 12 37 

HTtB 

1 1S’03 


Increase 

ii-y> 

11 ■7(1' 

10-01! 

S-ll 

■ 

2 -33! 

2’U 

1-98 

7-07 

Harvest 

Storage 

Aug. ‘24,1»06 

May 11,1907 

s-;« 

IS17 

7-OH 
10 7.^ 

8 1-2 
17-98 

9-88 

16’8S 

i ij-;in 
Ifi 59 

10-7.7 ' 
18 ’25 

y-.'..9 

14-98 

7-93 

13-48 

9-20 

16 38' 


Incre8f<e 

!)S4 

9-1(1 

9-C4 

7-2-2 

5-29 

.7-50 

.')-.39 

5-55 

7-18 


Jt. has been estimated that on an ax’erage more tlian (id jier 
ceiit.of the prccijiifation could be stored in the soil to a depth of 
S feet in Utah. Bun" working on (he Western Mebraska soil in 
the Gi'eat Plains aj'ea has found that, if jiroperly cared foj', the 
summer-tilled or summer-fallow soils showed from ij to 7 inches more 
water in the first (5 feet of the soil than similai' land growing a croji 
and the watiu' so stored has been equal to li'om 40 to 50 jier cent, 
of the rainfall for the same period, hhirther that the moisture 
content, of the summer-tilled land incaea.ses below the (5 feet area 
and is apparent to a depth of at least 10 fei't.. 


' Jiullelin yii. //}, Nebraska KxpeYfmml Station, 

• WiclUoe, hry-Narming, p. 114. 

• Jlnlletin No. I2{, Nebraska Kxpsrlment Station, p. 51- 
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^ impression tliat soik t<o b« retentive ot raoistviie 

Buvst be olayey, olay loams or at least Silty loams. That 

’ Mich is not however the case, in fact, a lighter kind of soil is more 
amenable to diy-farming, is tlie observation of many. 

Professor J. W. Powell in .his book “ Arid Lands ” states tliat 
a sandy soil seems to be an essential nondition for dnj-farrying. 

Kecently Clothier’ working in Arizona found that “ The 
lighter types of soil have proved to be more valuable for dry-farming 
than tlie heavier oner.’' , 

That sandy soils are uol debari-ed from dry-farming methods 
can be seen from m tuai determinations of soil inoisture presented 
in the following tal ' - 


PrujMiioii of ntinfall stoml in tlw soil. 


Soil Type 


Porceiitnue of water 
in soil in iiutninn 
(afler harvest) depth 
of S feet 


Uninfall duniif: 

the period of 
(.‘onseivatinti in 
inches 


eercont^u of pre¬ 
cipitation found 
in the spring to a 
depth of 8 feet 


Sandy loam 


Olay 

Hand 

Loam 


S'78 
7W 
8 88 
OUO 
11'03 
ld:i4 
7-7.3 
11 (U 


S i)i 


7'in * 

ai-s6 

id-u 

S2-61 

16-17 

02-77 

6-.38 

67 ■I® 

10.11 

arn 

7-“7 

61-80 

10-6o 

SMS 


The observittion the.t lighter tyjies of soil are more suitable 

10 dry-fanning is possibly due to tlu* fat;! that the heavier soils 
tliough they have a, large moist-ure ]xn'(!e,ntage, acitually allow 
a smaller siipjily to (he feeiliiig roots, owing to the wilting co-eflioient 
being higher in the heavier soils than the ligliter ones. 

Burr working willi (he Wt'stern iXehi-aska .soils has found tlu^f- 
water above 7 per eent. of tin' soil onb' is available (,o mops. Taking 
17 per eeiit. as the field eajiathly of the soil, the portion available 
would be 10 per cent. (17 — 7 percent.). 

The wilting co-efficient of U clay will be somewhere about 

11 per (ioiit. itud taking its field ciipacityat 10 per cent, there will 

^ ' JiuUHtH No. Arizona Agri^ Nxpfif'iment Slationt p. 797. ^ 

* WiHtwoe. Dr If Forming, p 121. * ^ 
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be Jefl; ouly 8 per oeiit. as available moisture. Add to this tlie eKTect 
of the lento-capilfary water, the ease with wliioh the roots can 
penetrate the lighter soils and one can see the reason of th^ 
observation under consideration. 

. Ho far as the chemical c.omposition is concerned the soils appear 
to be richer in phosphorus and organic matter. In the following 
table’ are "given the limits of the ])ercentages in the various dry¬ 
farming sections in Utah as compared to a few from India 


Rcioflts ex/jreused os 'jiercenhiqe in drif soil. 


InRvediont 


Insoluble reiiiilue 
Potash K/) 

Holla Na.jb 
Ijime C.iO 
Magnesia MrO 
SHlphuric aoiil SO, 
Oxide of Iron Fe.jO;, 
Alumina Ala(),, 
Phosphorus P..,0. 
Carbon dioxide CO, 
Vol.atlle matter 

Humus 
Nitrogen 
Total P. 

Total K. 


1st foot 

4th foot 

.'•*•14- 

S.S 2.5 

‘.•'■3S- 

78-29 

- 

i:n 

0 4.5- 

OW) 

0-14- 

(1-44 

0 .3(1- 

0 52 

(1 oH 

IS 97 

3-21 - 

17-83 

'rr-i- 

2"24 

()-,59 - 

2-fifi 

tvo,-)-- 

0-13 

O'n.5-- 

0-17 

2'80-- 

ii-4-2 

2"2fi- 

5-23 

2-29 - 

6-:!3 

(1 14 

6-47 

0-5.3 - 

(1-419 

n-i-r— 

0-3.56 

O-i 1 - 

|S-,-).5 

-2-ni - 

1.5-12 

S'M- 

5-31 

-2-79- 

4-42 

1-09- 

103 

(1-50- 

rsT 

OO.M-0-116 

0-037-0 1 

0-191 


0-lSl 


2*32 


1-48 



9th foot. 

India* 

46-47- 86 87 

05 16-88-OS 

0 4-2- 0 70 

0-14- 1-14 

0 4-2- 0-70 

0-01- 1-30 

fl'9-20”2-2 

013 - 3-43 

0 75— 2-9.3 

0-22 2-47 

0-07- (1-11 

not determined 

2-.36- 3-02 

2-46- 9 -27 

3-36- 6-62 

1-74-13-76 

0-10— (r2«4 

' O'dO- 0-23 

0-14 - -20 08 

(111- 1-88 

I -62— 2 93 

' 0-24 - 6-58 

1-1.5- 1-3.5 

not determined 

08)18-0-n5 

(KI15 -0-21 

(1-112 

not determined 

1-30 



A. Rtnnfall an/J Its couservation. 


In spite of the lower amount of total pri'cipitation, mention 
has already been made tliat dry-farming in the (Ireat Basin has 
prov-r! more siiccessful than the (ireat Plains area. This is due to 
th(' ( haiaider of ihe rainfall, moi't' tiian 8(1 ]»ei'c.cut. of t!u‘ rainfall in 
the (i'’eii,1 Basin being ree,(‘ived a,s winter and s])i'iug raiins while more 
than 80 pel cent, inlhetii'oat Plains falls iiftei' the cro])s have been 
sown and over 30 per cent, in summer. The following table shows 
the aveia.ge season;*.] distrilnitioii of r;tiiifa]l ui tlie two regi oils ;— 


, Region 

• 

Itainfall 

Percentage in 
fall after 
harvest r 

Percentage ‘ 
in winter 
inoHtly finow ' 

Percentage 
in spring 

Great Ba«in I 

Great PlainH 1 

U‘r,S~ 19-07 
11-9*2—21 •»} 

f 16 

12 

2:? 

9 

42 

4:1 

_ .. 1 

- - 


• 



HjilMin iVo. Ulah Agri. tatton 

* • Hilffard- A’oiV^, T912, p, 412 


Perrentage 
in dimmer 


Ifl 

36 
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*lt yiill be seen that the Great Basin receives 23 per cent, of its 
-precipitation as snow against only 9 per cent, in the Groat Plains 
and it is doubtful if there could be a more ideal condition of storing 
water if the land is avcII prepared than the snow. whi(;h, as it melts 
in the spring, gradually seeps •through in tfie soil deep down witli 
no run-off, evaporation, or seepage to sjieak of. Jl’he rainless 
summer prevents any tendency on the part of the croy) to develop 
surface feeding roots and the plant thus uninterruyh.edfy follows 
the moisture deep dovMi into the soil. • 

As regards summer rains, the factors of dissiy)ation in the form 
of run-off and evayioration are most. a(ttiv(> at ’tin- time tin- rains 
come. Besides, while a, rainfall sometimes mav hel]) to yiile’the 
annual average it may uol be <tf anv use m increasing tlie soil 
moisture a (jondition to which wi- in Indie, are well acc.ii.siomed. 
Briggs and Belz have observed that a monthly jirecipitatiou of 
1'9 inches coming in nine light showers was of no [)raetic.al value. :s 
it all evaporated before penetrating the .surface mulch. It has bci n 
n-peatedly' observed that I'ven a rainfall of ha,11 a,!) melt does i-il 
add to the inoi,store suyiyily unle,s,s followed by otJn-rs within ttn 
days. As a (aimyiensatiiig eirimmstance, liowever. of light sunma-r 
showers, is the fju^l that a rainfall of from (pnirter to ha.lf an it h 
ma\ have a decidedlv benelicial effettt on tin- crop, though it again 
Itecomes a double-edged sword, since it tends to eiutonni.ge .surface 
roots and in tin- ttasi- of long dry ya-iiods .syiecitilly at a, <;ritical jteriod 
when water is b(>ing last used by the crop, the crops would not ha' <* 
enough time to semi down deejter roots iiiid ii|ii.y lee.eive :i,s a result 
a seiious check or po.ssibly end in failure. 

It aytyicars th.-.t in the hmg run it wouhl be better ii sm-h light 
showers were y)re\'ent(>d from he,\'mg a,ny etieef on tin- crops m 
encouraging surface rooting, by dceyt intertilJage and though it miglit 
result in a temyioraiw (th(‘(tk to ydaut growth, the ultmii'.fe .salety ol 
the croj) could be more s<i.fely a.s.sured in case (»f the long dry yieriods, 
wfiicli arc- only too jirorie to occnir in India at some- stiigr of tin- 
crop. 

t ' RulUlin No. Ut. Ariznnn AnririillHml li.Ki>«riniiini Slation, p. IXi. • 

• Bulletin No, It'/. Nehraeka Experiment i^kUion, p 51 * 
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Di\ Wkltsoe in summing up the subject says; " A gr^t deal 
has been said and witten about the dangey of deep cultivation' 
because it tends to iujiu’c the roots that feed near the surface . . . * 
Tnie, deep cultivation when performed near the plant or tree, 
destroys the surface feeding roots, bnt this only tends to compel the 
deeper.lying roots lo make better use of the sub-soil. When, 
as in arid Vegions, the sub-.soi] is fertile aufl fiimishes a sufficient 
amount*^of water, de.stroviiig the .surface roots is no liandicaj) what¬ 
ever. Oil tlie conti-ary in limes of drought tlie deej) lying roots 
feed and drink at tbeii leisure far fi'om the hot sun and withering 
winds and tlic i)lau't.s .survive and .irrive at rich maturity wliile the 
])Iants Avitli .shallow loots wither and die or are so seriously injured 
as to pi'oduce an inferior oro]). 

Oiie of the chief attempts of the dry-farmer must be to see 
that plants root deeply. This can be done only b\- preparing the 
right kind of seed-bed and by liaving the soil iu its lower depths 
well .stored with moisture, so that the ])lants ma\' be encouraged 
to de.scend. Fey that reason an exries,s of moisture in the upper 
.soil when the young plants am rooting is really an injury to them." 

/i. .dhsoi'jdioit, fiml I'firniioii of tnolstnir. 

Deep ploughing with subsecpient tillage and iu part.s where the 
rainfall i.s below 12 inches, summer fallowing to carry over the supply 
of moisture' IVom one to the otlier .mason a,re. t,he two priiuupal means 
used for .storing water. Nearly all the coiitradiidious with regard 
to the dry-farming sy.stem that ha.ve ari.sen a,re with regard to the.se 
two factors —deep ploughing and summer tillage. 

The following })rescnt..s the view of Professor thilcott* ot the 
Ouited States Department of Agriculture with regard to dee]) 
ploughing. “ ?erhaj)s ojie of the nio.st common fidlac.ie.s is that deep 
ploughing invariably iuid necessaihly increases the water-holding 
capacity of the soil Our investigatioiLs .show that in many instances 
the receptivity of the .soil is govei'iied entirely by the physical 
condition of theuipper 4 or ."i inches, the undisturbed sub-soil beuig 


* /took (/ flic rnitt'd Sttrtrti Dtpartnif i^t t\f AfjrtCHUnrv. 1911, 254, 
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of isiich a nature over very considerable portions of tlie ilreat 
.Plains that it is able to transport downwird by oapillaritv 
••all the moisture absorbed by the surface layer of soil as 
rapidly as it is accumulated in that layer. Under such circumstances 
there would manifestly be no increa.se in either the receptivity 
or water-holding capacity of the soil if the plo^ighiiig were 
deeper than 4 or 5 inches. Wliether this rule will apply to any 
given soil can be deterniiiicd only by careful observaiioA, which 
should extend over a sulfi'-ient periofl of time io include a consider¬ 
able range of climatic! cionditions and particularly the varying degi'ees 
of intensity and duration of rainfall.” Another group of investi¬ 
gators' state : “ The advocates of dee]) tillage* and [cloughing 

to the depth of a foot to sixteen inches argue that the deep stirring 
and loosening of the soil crc'atc's a greatei' ability to store wal.'r. 
At none of the Stations in the (freat Plains have these claims been 
justified by the results of experiments.” 

We have, at present in India a wave of tieeji-jdoughing secti- 
inent and the adiove wiH ccirtainlv all'ord food for a good deal of 
refh'citioii and investigation in that cionncMition. 

.Another inteivsting and rather unusual stateiiionP’ from one 
of the e.xjM'rimental stations of the (Ireat Plains area is as follows;— 
'■ Adv()(!ates of drv-larmitig s\'stems based on the ‘ dust blanket ’ 
theory strive by iiiiuntainiiig a .soil imdch to r('du(!e the l().ss !iy 
eva])orati()n. They reason that by stirring the surface, capillarity 
will cease to act in bringing up water from the lower depths io the 
surfac.e. Hut they fail to take into consideration that, becauisc* of 
the absence of a free watei' table ca,pillariiy '•as a force for moving 
watei upwards c(‘as('s and is of no practical imj)ortancc.“ The 
apparent benefits as measured by inc!,leased moisture content attiV 
bnted to the soil mul(!ii, have more than likely been due to the fact 
that in maintaining the soil mulch, loss of water has been jirevented 

1 Jinllrihi //f/, \orffi Ihjftofu Krpn 172. • 

* 7A/V/ p. 174. 

8 Tliis fliiifemciit is not mpjioi fed by expcriiiipiital ovidonce incluLied in thi8 piOtlicatlon : 
Icut lUere is ubjiulant proof of it in uitta i>f (ho Oftioo of Dry l.and Aj-iiculturo, a pnrt of which 
has beuii published by W. \V. Hurr of lluit ottict\ ni Itemii rU hnflftiK Xo, I'nirevMittf oJl 
pp, r6*77. * • 
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by tJie eradication of the greatest dissipators of soil moisture— 
namely, weeds. From the standpoint of moisture conservation 
cultivation is beneficial when weeds are destroyed or prevented 
from growing. This fact should not be taken to mean that less 
cultivation is necessary but rather that such operations should be 
pei;formed atr times when weeds can be combated. Tf the soil checks 
and cracks ileeply, air is allowed to circulate below the normal 
drying depth of the surface and cultivation then is necessary. 
Othwwisedhe soil mulch can be disregarded.” (The heavy type are 
ours.) 

However that may be in other sections, the writer in his \'isits 
to the fields in Utah was indeed amazed to find that within tf to 4 
inches of the surface mulch, under a continuous, hard, hot sun. 
with neither rain nor dew. the soil should be found to lx* ideally 
moist for crop growth and that it should be in this condition to a 
depth of () or 8 feet. If the writer had not personally seen this, 
it would have lieen difficult of Ixdief. so incom])a,tible a])pear the dry, 
hot surface mulch at the toji and the cool moist soil below. 

Even in the Oreat Basin region, however, ])!oughing deeper 
than 7 to 8 inches has not had any marked efi'eci on the yield or the 
water stored. In faet as a I'esult of livr; years’ experiments at the 
Ne})hi Suh-Station,' Utah, no material diffeiencr* was oirserved 
in the yields olriained from the ])lots ploughed at difl’erent depths 
varying from 5 to IS inches. 

Indeed in tire light of tliose (indings, the question of dee]) 
ploughing in liulia deserves more than ji casual and tlieoretical 
consideration. It may (urn out after all (hat wdiat- we w'ant mo.st 
is deep liitcrtillage rather than dee]) ploughing. 

S])eakiug of the soil mulch I’rofessor KarrelP lias drawn 
attention to the. fact that twu) factors enter in tlie formation of soil 
mulcli—receptive and retentive, lie has showm how' iti parts where 
w'ct .and dry periods alternate in rapid succession, the receptive 

’ An. I’f7. S. Atfn. (hntrthution J'rofii Burmii of hlanf 

p. 44. 

* Jh'y’Furmiiig, vol. V. no. 2. p. S-l.T. Thr Amiual IfauiUhook of I/ryFariuiPtif (ith 
IntvrnatUmoi Dry-Farmhuj ihtoji(‘.sx. 
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and the retentive condition of tl)e soil jiiulcii o})poHC other. 
.Thus the ‘ du.st inuhdi ’ so jiiucli advocated by authors in dry- 
^fanning becomes actually a hindrance in the effexhive reception 
of the precipitation specially in heavier soils, be,(-anse tiie line dust 
mulch under a heavy rain, rn/is togelher and interferes with pene¬ 
tration ami occasions an excessive loss by run-off. .,The, rnn-oif 
in such cases may actually e.vceed that from a soil which has no 
mulch at all. llcfererice has already been made to the observation 
that 80 per ceni. of the rain was lost by siu'face washing in a heavy 
rain on a level summer fallow while under the same conditions it 
was observed that, only 40 per (ient. was lost on'an ailjacent stubble 
field. • 

Tn considering the soil mulch therefore in parts where dry and 
wet periods alternate as in India, botli tin* receptivity and the 
retentivity of the soil condition should be borne in mind. .\s a 
result, in heavy soils it will be safer to leave the surface relati\ely 
coarse and lumpy to reduce the tendency for running togethci' ind 
causing a loss by rnn-off. , 

Discussions with regard to the value of a sumnu'r fallow run 
.piite as hot as on the value of deep ploughing. Thus, re.-<ults 
obtaineil in North Dakota show that while stored water may !’'■ of 
value in supplementing rainfall, it is unable in itself to mature a crop 
in Western North Dakota ; but even here it is admitted that summer 
tillage has a certain value as insurance against cro]) failure. Others' 
find it too e.vtravagant a system, fllothier^ states that srunmer 
fallowing by the ordinary methods has not been successful in 
jiernianently accumulat ing water in the soil Sven after a two-year 
fallow in Aiizona. , 

It must not be forgotten in this connection that tJiose wJTo 
advocate summer fallowing do it for a certain set of conditions:— 
(1) When' the annual rainfall is too small to produce a crop every 
year, (2) under particular conditions of depth and uniformity of the 
soil. That such is the case is proved by hundreds of moisture 
determinations and crop results in the Great. Basin. Even here 

' Yuay-Bookof (hti V. S. Dept, of Agri, 191', p.'J5X ^ • 

’ Uudftthi No. Arizona Kveperiimui Station^ p. 797. * 
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when co]iditioii8 of soil or rainfall are better, the summer fallow 
is practised only once in thi’ee years. In other places once in four 
years is found enough. In Kansas it is oustoraary to do so onl^'^ 
once in six years. 

A modification of summer fallo>v, which owing to the poor 
humus contept in Indian soils is likely to prove very useful, is the 
turning under of a green crop in the fallow year. This will not only 
improve the physical condition of the soil, the chemico-bacterial 
activities and the consequent liberation of plant food, but will also 
add to its water-holding capacity on account of the added humus. 
E.xperiments so far, however, tend to show that in India it does not 
pay to turn under huge quantities of green matter unless there is 
enough water available for complete decomposition of this material 
and its assimilation by the soil. The aim sliouhl be to turn under 
only as much as would be properly (lecomposed and assimilated. 
Even if it is only a slight growth that is ploughed under, it would 
do more good than a huge mass of loose decomposing matter 
intercepting the continuity of tin' soil and upselting all its 
useful physical functions. 

Choice of crops, RoUiiloHS, and Mnchiiierij. 

Choice of crops. The limited amount of av'ailable water naturally 
requires the growdh of only drought-resistant crop,s. Kearney and 
Shantz* dewuibe drought resi,staut plants as having the ability either 
to endure, to evade or td escape drought so as to produce succes.sful 
crop growth. Ability to endure a drought may be due to the storage 
of water in the plant-body or ability to become dormant. Of the 
cultivators’ crops, the. tendency to become partly dormant is shown 
by alfalfa and sonjhums. 

The evading of drought can be accomplished by control of 
transpiration or exceptional root devehjpmeiit. Alfalfa with its 
deep tap root illustrates this point among the cnllavated crops. 

The adaptation for escaping the drought is illustrated by plants 
that require a very short growing period before the season of 
drought"begins, such as the early varieties of small grains. 

' ^ Ymr-Book of itu V, S. Dept, of Agri, 1911, p- 353. 
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•However, the crop plants to siiocecd .tinder dry-larining 
conditions must possess more than one of tlie" adaptations above 
* Tnentioned. Tims alfalfa has not only the ability of becoming partly 
dormant under adverse (tonditions ftnt can also partly evade drought 
on account of its deeply penetrating roots. The early varieties 
of successful small grains have not only it, shorter guswing, season 
but also are (iharacterizcd by a small total leaf surfat-e reducing 
transpiration. The authors mentioned above found {h-Af'SVifikums 
iifford the be.st example among ttrop ])lants of a combinatioiif of 
iidaptations for meeting drought. 'Phey are specially drought 
evading, and also have t onsiderable power ’of (Midurance. In 
sea,sons when the rainfall is nornnil as to total quiintity but very 
in-egular in its distribution, while crops like alfalfa and sorghums 
may finally give good yields, corn and potatoes for example which 
have less ability to become dormant rtiay utterly fail. Thin 
planting, clean c,iiltivation, cutting and pruning and growing 
dwarf varieties are o1 her means of evading a drought. 

The ultimate obje,ct of farming being profitable crop production, 
such cro])s nui.st only be grown as are reasonably secured fiom 
destruction by drought and which also when grown under the 
conditions of moisture supply normal to the region, can give a pi-oduct 
that will be remunerative to the grower. 

It is owing to this factor of profits that wheat is the principal 
dry-farm croj). Winter wheats wherever possible always give better 
i-eturns. Of the spiing w'heats the J)urums have become the n)o,st 
popular, in the southern section of the Great Plains Region 
sorghum is found to be the most renuineifdive and is already a 
■staple crop in parts of Texas, Oaklahoma, Kansas, and New Mexico. 

Alfalfa ought to prove a very useful rotation crop in dry-farhi 
regions provided it is not too thickly sown, about 5 to (5 lb. 
being enough. As a rule dry-farm alfalfa yields well as a seed crop, 
though, if properly (;ai-ed for, good hay can also be obtained. 
Sorghum is the third principal dry crop and is likely to extend in 
cultivation. Other crops like barley, oats, corn, are sometimes .used 
in rotation with wheat in sotue parts especially in the northern 
Great Plains area. ’ - 
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A {aot that was ont‘.e overlooked and led to disastrous resuFcs is 
the thin rate of see'diiig to be used. A thifikly sown field may look, 
better at the start but it so depletes the moistiu’e-supjdy in the soil 
in the preliminary stage of l('a[ and stalk formation that very little 
is left for use at the eritie-a! time of forming the grain. Thin seeding 
is, thei-efore, a very essential fa(!t(»r in sinaiessful crop prodnotion 
un<lej' dry^farming. 25 to 3(i pounds of whea,t seeil is used to the 
acre in "the Ureat Basin. 

Rotation. No rotation praetioallv e.vi.sts whore summer fallow 
is pra(dise<l every year. In some others where the land is fallow ono(! 
in three years wheat after the fallow and spring barley following 
the'wheat is taken. In some (;ases when the soil has run down, it 
is put down to tdfalfa, for three or four vears before growing wheat 
again. 

Machinery. An average holding to make farming jiay is 
supposed to be 160 acres with half the area, in fallow every year. In 
addition to the neoes.sary wagons and liand tools and four honses 
the following eopiplement of maehinery is recommended—a plough, 
disc harrow, smoothing harrow, drill seeder, harvi'st.er or header 
and mowing machine. 

Thre.shing is alw}‘,ys done on conti'act by travelling 
tack'les. 

Power farming is ]}raclised on a few unusually large 
estates, but has not yet become a general feature like, powei- 
thr<!.shing. 

One thing more than another wldudi has made dry-farming 
profitable is the effeofive maohinery which has enabled the farmers 
to cultivate and fnrm their lands cheaply. In Dr. Widtsoe’s 
o*pimon, dry-farming more than any other system of agriculture 
is dependent for its success upon the use of jiroper implements of 
tillage and that if it were not for tlui invention of labour-saving 
machinery, it is doubtful whether the reclamation of the great 
arid and semi-arid regions would ever have been possible. The 
future as w^ell as the past of dry-farming is thus intimately connected 
with the improvements already made and to come in farm 
machinery. ‘ 
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* ^ A review of ootvditiotis in India. 

. Such being the factors tliat control success *in (iry-farining in 
America the next point is to consider liow we stand in these respects 
in India. If land is to be prepared efficiently so as to recjeive and 
retain the rainfall effectively, sostly machinery must lie used. In 
most cases for the present it is beyond the means,of osdinary 
farmers to own these macliines for themselves. The fiiily way, 
therefore, is to use them co-ojieratively and tlie great strides that 
this movement is making at the present ought to make such* a 
co-operative preparation of the soil possible where it is proved by 
experiment that dry-farming can lie profitably pursued. 

fhnditions of rainfall in India are similar to those of the Great 
Plains region of the diy-farm section in Amerif^a. Professor 
Cliilcott describing tlie variableness of the season in this section says, 
“Within the area specified, annual precipitation at a given station 
may easily range during a, term of years from as low as ten to as high 
as thirty inthes. It is not an unusual occurrence to have a sn gle 
torrential downpour of rain whic-h e.xceeds in amopnf the normal 
precipitation for the month in which it occurs. These torrenoial 
rains fretpiently come with such foriie as to puddle the soil smiace, 
thus making it imjiervioiis to water and resulting in the utilization 
of but a small percentage of the precipitation.” 

If one had stai'ted desiiiibing the uncertainty and variableness 
of rainfall in India, the description would tally word for word, with 
the diff’ereiuie that eviny factor mentioned is far more pronounced 
in India. i\s every one knows it is the uncertainty and variableness 
of the rainfall that ui),set.s farming in India ‘and not the smaller 
amount. Our similarity to the Great Plain region does not consist 
only in the variableness of the season but also in the fact that all 
our rain is received while the crops are growing, delivered in about 
4 months period technically, but really in not a few days but only a 
few hours. Our problem thus i.s unquestionably more difficulty to 
meet, not because of this fact alone, but also because the dissipating 
forces are very strong. The only thing that serves as a partial 
ofl-set is the large amount of otxr average annual rainfall and possibly, 
OUT deep soils where such exist in districts of lar-. e rainfall. • 

• • ly 
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While discussing the influence of soil in drj-farnhug, attention 
lias already been drawn to the fact that it’is a misunderstanding 
to suppose that oidy clayey soils are adapted to dry-farming. In 
fact as explained above loams and lighter types of soils are even 
preferred, where they are uniform toia depth of 8 feet or more. In 
fact this vjiiiformity of character is the corner stone of the 
dry-fanning system. It is this uniformity unhampered by hard-pan 
or gravel’seam or a miirnm lay('r oi‘ clayey sub-soil or sticky shale, 
that gives fi-ee scope of movement to the watei- from one depth to 
the other. The force of capillarity is uniform throughout ; there 
is no hard-pan to'limit the soil’s storing capacity nor a pei'vious 
layer to drain off the imudi needed water down below beyond 
rec.overy when needed by the crop, owing to the feeble lifting power 
of the interv'ening pervious layer. 

The water in sucdi uniform soils simply travels up and dowm 
under the? influence of capillarity and gravity, but never goes so 
deep as to be beyond the reach of plant roots. Such deej) soils 
are not mfreque^ut in India and must piove of great value. 

ft goes without saying that the yields umlei- dry-farming 
methods are bound to be smaller than in others, and that a kind of 
insuratice must always be paid in the higher cost of using dry-farming 
methods entailing greater cost of crop production. Ihit dry-farming 
has siKiceedecl best wdiere a drought is anticipated eveiy year and 
provision made to fight it. It wdll never be a success so long as the 
farmer indulges in the costly temptation of the higher and cheaper 
but uncertain yields over the admittedly smallei and (iostlier but 
certain yields under fhe dry-farming system. 

On theoretical considerations it seems po.ssible that such a 
certainty of yields can be obtained over quite a large area if dry- 
farming methods are carefully follow'ed. Expeihnents on the .spot 
must prove that such is the case. 

; When found successful, it wdll practically do away with the 
crowding in of all agricultural operations in a v(U‘y small period of the 
year, leaving the rest unoccupied. It will niiike farming more 
evenly distributed and will consequefitly put a value on the now 
idle labour of the farmer and will give a certainty to his vocation 
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It ii^not a problem that can be solved in one or two years’ time, 
neither is it one that can be successfully met by one cut and dried 
’rtiethod. Different soils and climatic (Jonditions will respond to 
different treatments, and consideration must be given to all these 
factors. In some, falloiving might be found necessary in a cycle 
of three or four years, fn others it might become nece^isary, eve^ 
other year. In some cases fallowing with green maimring will 
have better effect. Home crops might do better in one se.<?t.*on and 
others in others. Fortunately there is no lack' of dry-farm crops 
or varieties in India. Consciously or unconsciously we have been 
dry-fanning most of the time in certain districts! What is wanted 
is the building up of these crops to constitute a pure strain. Wheat, 
juar, cotton, lucerne, gram, linseed, all ivill find a place in our 
system. The point is to experimentally prove what Ls the best 
system for given conditioirs of soil and climate. If there are any 
means by which something definite can be evolved out of the fickle 
Indian monsoon they are likely to be the rigorous adaptations of 
dry-farming principles. ^ 

It is a problem that is ever present before the agricultural 
Investigator, the (lovernment and the cultivator, year in and year out. 
When all the countries in the world—America, Canada, Mexico, 
Brazil, Australia, Africa, Russia, Turkey, Palestine and even China — 
have lined up and gone ahead in dry-farming investigations, Ls it 
fit that we in India, who would })erhaps benefit most from such an 
investigation, should not be in the forefront ? 
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Thk smut disease of sugarcane is caused by the fungus Usti- 
lago Sftcchnri Rnlmnh. and is easily recognized by the characteristic 
long whip-like sooty black shoot, devoid of leaves, prod\iced from 
the top of the affected plant. This is often several feet in length 
and much curved on itself. In its earlier stages it is covered by a 
thin silver-whitb sheath, which later on ruptui'es and exposes a 
sooty black dust whicli consists of the spores of the fungus. 

As a rule only the thin varieties like Sanna-bile and Ashy 
Mauritius^ are atta<;kcd. The tliick varieties—I^undya and Red 
Mauritius, for example —c;annot, however, be regarded as altogether 
immune, as they unmistakably showed tire disease on the Manjri 
Farm during the last two or tlirce years. 

Ih-. E. J. Butler,“ in Ids paper on the; “Fungus Diseases of 
Sugarcane in Bengal,” suggested the possibility “ that the smut 
disease can be transmitted both through the infected sets cut from 
diseased plants whicli contain living mycelium and also through 
spores.” The same author states furthei' that “ experiments in 

treating this smut are still to be carried out.Whether it is 

possible by pickling the sets in copper sulpliate or some of the 
other methods which have proved efficacious against grain smuts, 
to prevent spore-infection of sound sets remains to be' seen.” 

A Ashy Mauritius is originally a thick variety, ‘but on the Manjri Farm it looks more 
like a thin, vari^y than a thick one. ’ 

* Butler, E, J. Mem., Dept, of Agri. in India, Bot. Ser,, vol. 1, no. 3, 1900. 
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THE SMUT blSEASK OF SUOAKCANE 



• The experiments described here were suggested by these remarks 
of Dr. Butler. The object in view was to asccHain how infection 
•usually took place in the field in the case of smut in sugarcane 
and to test the efficacy of treatment of sets with copper sidphatc 
previous to planting. • 

The experiments recorded below were carried ouk duiyng the 
last three years on the Government Sugarcane Eaperimentel 
Htation at Manjri near Poona, where smut has been appearing 
sporadically year after year, particularly on some of the thin 
varieties. The writer is indebted to Mr. Mahf!,jan, Superintendent of 
Manjri farm and to Messrs. Padhye and Sane, Cii'aduate Assistants 
on the same fai'in, for lookuig after the experimental plots anti iwiKih 
help during the progress of the experiments. 

ExmUMENT hlo. 1. 

1912-1913. 

Method. Careful search was made for stools entirely iree Ironi 
smut in the Ashy Mauidtius plot and. sixty sets fit for planting 'vere 
selected from these. Another lot of sixty sets was cut from canes 
which had distinctly shown the smut. The healthy and diseased 
sets were further dividetl into two lots of thirty sets each ana one 
half were steeped in copper sulphate solution of 2 per cent, 
strength for fifteen minutes and the other halt was left miti'eated. 
The sets were then planted in foiu’ plots as follows :— 

Plot No. I ... nisaasod Hets 30, utoeped. 

Plot No. n Diseased aeta 30, unsteepeji. 

Plot No. Ill ... Healthy seta 30, ateeped. 

Plot No. IV ... Healthy aeta 30, unateeped. 

The sets were planted on the 13th of Decembar 1912. The plo*ts 
were chosen in a part of the farm far removed from any standing 
sugarcane. The soil was virgin soil’ broken up for the first time 
for this experiment. , , » . 

Obserixitions. The germination was uniform in all the plots 
except No. IV, wliere only a f('w shoots came up. 


' This reiuarli doet- not hold pood for the other experiments that<follo}r. 
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The Aret case of smut observed was on 13th March 1913 &nd 
it occun-ed iu plof No. 1. • 

Ill May 1913, smut was found in all the plots except iu No. 111.* 

No. Ill remained smut-free till November 1913, when three 
smutted slioots were observed in it. 

It was ,not possible to make an exact count of the smutted 
shoots in all the plots, yet it was observed tJiat No. II suffered the 
most and No. Ill remained smut-free the longest and suffered 
the least. 

lienuirh. The results of the exjieriment pointed to the 
following conclusions;— 

(1) Infection may be carried in diseased sets, as indicated 

by the behaviour of plot No. I. 

(2) Steeping sets in copper sulphate solution is not, by itself, 

sutlicient to pi-event smut; indicated by tlie plots 

Nos. I and III. 

TJie appearaiujc of smut in plot No. IV whicdi had sets froju 
healthy canes in it may be due either to infection by spores adherent 
to the sets or dormant mycelium in the sets resulting from direct 
aerial infeiition by wind-borne spores on parent canes, though the 
latter showed no external signs of it. 

' ExpeuimeiNT No. 2. 

1914-1915. 

The experiment of 1913-1914 was repeated, icsing a hundred 
sets to each of the four plots as in the following table : 


Plot No. 

Treatment 

Date of 
planting 

: Clermina 
' tion on 

1 1-4 14 

First 

appearance 
of Rniiit on 

No. of 
Hiiuitted 
MhootH on 

2 -15 

1 

Healthy »et<, Hteeped in copper { 
Hulphate 2 per cent. gtrenKtn for 
fifteen rainntee. 

27 -2 U 

•* 

17 8hoot« 

21-&14 

;« 

I( 

Healthy lete, tinateeped 

27-2 U 

l.?9 

29 6 14 

122 

III 

1 piaeaeeil seta, Hteeped aa above 

27-2-14 

O 

21514 1 

2 

V IV 

UiaeaHed seta, unateeped 

27 2 H 

lOfi 

21 6 14 1 

fJS 
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• liemarJcs. .Steeping was found to retard gerniination seriously 
wtnd had no efiect in preventing smut. A regular count of the 
mumber of healthy shoots at the end of the experiment was found 
impracticable in this as in the other experiments recorded here 
owing to excessive tillering; Jience the proportion of smutted to 
healthy shoots could not be asceitained. Yet the figiuei|^for smutted 
shoots give a clear indication that smut appears to tUe great*cst 
extent in those plots which had sets from diseased canes planted in 
them. It lias to be remembered in interjireting tliese figures that 
the germination in tlie plots Nos. II and IV was mucli better 
tlian that in the corresponding plots Nos. *I and III. When 
corresponding plots only arc compared, the infective powej' of 
diseiised set.s becomes quite apparent. I'lie ajipearance of smut in 
plots with healthy sets in them again suggests infection by spores 
adherent to the sets or by dormant myiielium in apparently healthy 
canes resulting from direct aerial spore-infection. 

Experiment No. :i. ^ 

]915-1910. 

The ex])eriment of 1913-J914 was repeated using a hundred 
eyes for each plot and using two strengths of copper suljiha.e for 
steeping. There were, therefore, six plots in this experiment as 
under:— 


Plot 

Troatmeiit 


Hate of 

Germina- 

First 

appear- 

No* of Hniutted 
nhoots on 

T0T.tr, 

No. 


planting 

13-3 15 

ance of 
Nmut on 

31 S 16 

12 2 1« 


1 

Healthy sets, steeped 

2 per cent. CuS(> 4 . 

ill 

Vi J l.i 

7 Nhoots 

V 

Nil 

5 

e. 

n 

Healthy aete, eteepod 

1 per cent. UuSO,. 

in 

13-2-IS 

ii „ 

10-5 15 

- 

Nil 

0 

111 

Healthy eetii, iinsteeped 


1.V2 n. 

4S .. 

10-5-15 

1 

3 

i 

' 1 

iv 

Dieeased seta, ateepod 

2 per cent. CuSO«. 

in 

13 2 15* 

3 

21-4 15 

1 

► 0 


DiHeaeed acta, ateeped 

1 per cent. CuSO, 

in 

13-2 IS 

3 

15-1 15 

() 

121 

127 

VI 

• Uiaeaaed seta, unateepeu 


13-2-lS 

13 ,. 

1-4-15 


77 

92 . 
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Remarks. These results confirm generally those of the two 
previous experiments. They indicate that the disease is most 
surely conveyed through the use of diseased sets. Steeping is 
again seen to be ineffective in checking smut and moreover affects 
germination seriously. Only tlu'oe of the diseased sets treated 
with 2 per cent, coppei’ sulphate solution came up and one of them 
showed thp. disease. Plot No. Ill with healthy sets in it has 
practically remained health)' without steeping. 


Experiment No. 4. 


1915-191(5. 

^Olyects. To determine if smut spores adliering to tlie surface, 
of sets are able to carry tJie disease and also to observe tlie 
effect of cop])er sulphate solution on adherent sport's. 

Method. iSimit spores were smeared 0.11 to the surface of 25 sets 
jilanted in each of tlie tliree lines labelled 11, Ill and l^^ Sets for 
Nos. 11 and ill were steeped in 1 |)er cent, copjier sulphate solution 
for ten minutes.^ No. 1 was left untreated in any way as a control. 
All set.s wei'c selected from smut-free canes (!Saniia-bile variety). 


1 

Plot, 
No. 

Tioatnient 

Date of 

planting 8 - 4-15 

1 

Control 

13-3-16 

.53 shoots 

11 

Covered with spores; 
steeped. 

1.3-3-15 

•28 „ 

III 

Ditto 

13 3-16 

37 „ 

IV 

Covered with spores; 
unsteeped. 

13 3-16 

■58 „ 


First 
appear¬ 
ance of 
Mmut on 


No. of smutted 
shoots on 


31-8-15 


12 2 16 


Total 


2 6 15 1 

12-6 15 1 

16-6-15 ' .5 

16 6 15 i 1 

i 


I '2 

2) ; 26 

vai fi(K) 1 Ovei 50(1 

Piactically every 
hoot was smutted 


Remarks. There was no indica.tion in tJie earlier stages of 
tlie experiment that adherent spores carry on the disease but 
t.owai'ds tlie (uuF the infective poiver of adliereut spores was 
quioe clearly .sliown, practiceilly Ov'ery slioot showing the diseavse 
in plots 111 and IV and many in plot II. Steeping is again seen 


^ This ri'Bult is in agrfoment with that oblrtined iii Java as quutttd by Dr. Butloi 
\loc. cU.). 
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to h’ave,no value in tte treatment of sugarcane smut, especially as 
it has again affected tlie germination of the eyes. The use of sets 
irom healthy canes in the control plot gave a crop practically free 
from disease without steeping. 

• 

Experiment No. 5. , 

1914. 

• 

This was designed to verify the deleterious effects of tlie copper 
sulphate treatment on tin* gcj-inination of sugajcane sets ijidicated 
in the other experunents. ^ 

Method. Sugarcane sets M'ere steeped for different lengths 
of time and in diffej-ejit strengtlis of cojjper snlp]ui1.e solutions 
(2 per cent, for 30 and lu minutes ; ajul 1 per cert, for 30 and 
10 minutes). Sets with 100 eyes counted were usetl for each nem 
and were planted on 22nd August 1914. 

Observations oji 16th September 1914 :— 

Treatment j Niimber of shoot* 

'* oome up 


U 
1 
4 
V 
2(i 

Remarlca. Heie, again, the deleterious effect of steeping is 
noticeable, though the giuinhiation even in llie control plot was 
rather poor. 

Experiment No. 6, * 

1915. 

This was carried out in the Seed-testing Laboratory at the 
Poojia Agricultural College, to place beyond doubt the result of 
Experiment No. 5. 

Method. Setts liavijig 20 “ eyes” in all were steeped in a solution 
of copper sulphate of 1 per cent. strOjiigth for ten minutes and 
another lot having 12 “eyes” on them were left untreated as 
control. These were germina’ted on moist sand. The experiment 
was started on 15th Hlarch 1915. ' 





' 29(4 AGBICUtTDJtAL JoyRNAL Ol^ INDIA [Xl, ill. 

Results on the 26th March 1916 :— , * 

1. Untreated ..>"a11 bnda germinated; shoots vigorous, about eight inclies," 
vigorous growth of adventitious I'oots. 

!. Tieate 1 ... Only three buds showing some life j hardly any root growth. 

A photograpJi of this experiment taken on the 27th March 

is given opposite (Plate XX). 

( <1 

' Itemarjcs. This experiment leaves no doubt as to the 
injurious .effect on sugarcane sets of steeping in copper sulphate 
soIjUtiou. 

GkxBKAL CO>iCLUSIO>iS. 

The above experiments indicate clearly that tlie sui'est way 
of getting smut in a crop of sugarcane is by the use of sets from 
diseased canes. The cultivators, as a ride, do avoid obviously 
diseased canes for planting pui-])ose8 and this explains probably 
why the disease has existed so far only in the sporadic stage. As 
an additional precaution, however, it may be suggested that not 
only obviously diseased canes but also thi^ whole of tire stools which 
sliow the disease on one or more shoots should be avoided for seed 
purposes, as they are likely to contain the fungus though there 
may be no external signs of it. 

That the source of infection when diseased sets are used for 
planting is tlie mycelium of the fungus in the tissues of the sets is 
indicated by the evidence obtained by microscopic examination of 
the tissues of affected canes. Even in hand sectioius, the mycelium 
of the fungus has been clearly made out in the sixth node behind 
the apex and it is po,ssible it could be made out still further below 
by more elaborate histological methods. That the fungus can get 
into the buds and side* shoots of an affected cane is also shown by the 
fact that side shoots of not more than six inches in length from 
quite near the base of an affected cane already show smut 
occasionally and further by the fact tliat microscopic examination in a 
few* oases revealed the presence of, the fungus in the tissues of the 
dormant buds of an affected cane. 

Smut generally appears early in the life of the crop, in three to, 
•five months from the planting, when the source of infection is 
.diseased' sets. ' ■ 
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•lufcctioii by spores adlieriug to sets takes pi .ce, but tlie uttaok 
ill this case does not become obvious till tlio crop approaches 
* iitaturity. 

Aerial infection of shoots by spores and the formation of a 
dormant mycelium in them, is probable, though the abo^e 
experiments give no direct proof of this. Infection b;.' ^pores lying 
in the soil also possibly occurs. But these questions can only be 
settled by further study. . ‘ 

Steeping in copper sulphate solutions is useless and woj;se 
still, it affects injuriously the germination of sets. 

The practical Juethod of dealing with the* disease suggested 
from the experiments is to destroy diseasetl canes whenever noticed 
and to avoid iliseased stools for seed purposes. This alone may 
prevent the disease froin going beyond the spoi'adic stage in which 
it exists at present. 



THE TUBE-WELL AND ITS IREIGATIOA^ 
, , POSSIBILITIES.* 


BT 

F. H. VICK, 

AjricuUural Ewjineer, Uitiled Provinces, 

The olilUivtic doiulitioiiH prevailing iu India, gettijig as we do, 
praotically all our rainfall oondensed into about 3 or 4 months of 
the year, with the remaining 8 or 9 months almost rainless, nompel 
us to seek artificial means of wateihig the growing ci'ops duj'ing 
the long dry period. We, therefore, rightly look iipoji the in igation 
problem as an important one, and any methods of improvement in 
this direotion will, 1 am sure, be welcomed by all who are in any way 
(ionnected with tlie agric.ultural industry. We all of us then, in this 
meeting, start with a lively interest in the subjee.t under discuission. 

The tube-well is of many diliei'ent senis, but all have the same 
object in view, that of tai)ping the deeper and stronger springs of 
water. Ihe kind we are mostly concerned with is of the strainer 
tube type, this being the most suitable for catching the percola,tion 
water in the d(!ep sands underlying the whole (langetic plain of 
this piovince. The ordinary pakka well is seldom sunk more than 
30 feet beneath watei' level, and more often is only from 10 to 20 feet, 
so it does not always strike tin; copious .springs of water in the 
Icwer strata. A hole is of course, frequently boi-ed through the 
clay bed u])on which a, well-cylinder rests, thus getting the water 
from the first s}ind or water-bearing stratum beneath. In some 
cases, with exceptionally good conditions, such as a thick and 
strong clay bed above a thick stratum of coarse water-bearing sand, 
both being beneath subsoil w'ater level, a very good yield of water 

• A the UniU'fl I’rovinres Co operolive Conferonco, hoW at Lucknow in 

February JPlO. 


( 2 % ) 
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is g(5t, ejiabling a power pump to be used on the well, lifting as much 
fis 8 or 10 charsas. Such places are exceptional though, and the great 
Tnajority of wells in this province are giving two ckarsas of water or 
less. If at least a six charsa yield cannot be got from a well it does 
not pay to put in a- pumping engine, the increased profit from the 
small area irrigated being insufficient to repay the initial /jost ^of 
the plant and the running costs. This rule at once ]jia(!es most 
of the pakka wells of the provinces outside the useful limit for power 
pumps, unless they can be so improved as to cause them to yi^ld 
a much larger quantity of watei". We will consider latei’ on in 
this paper the question of improvement of existing wells. 

To return to the tube well. The difference then between it 
and the ordinary pakka well is that the former goes deeper, through 
successive beds of water-bearing sand, gathering the water b'om 
each bed, whilst the latter is shallow and draws its water from (me 
sand bod only. The tube-well is generally sunk from 100 to 400 f 'et 
deep beneath ground level in this jjrovince. This may sound deep 
in comparison with the depth of ordinary pakka we^s, but in reality 
it is not at all deep when compared with similar tubular welh in 
other parts of the world. Jii Australia, for instance, a lot of the 
borings are obliged to be from 2,000 to 4,000 feet deej) in ordm to 
tap the underlying water, the strata above being all impervious to 
water and so being non-water bearing. 

Although in this 2 )Tovincp. we get, as 1 previously stated, 
practically all our rainfall in threes mouths of the year, yet we 're 
esj)ecially well favoured by nature with an inexhaustible supjjly 
of underground water, generally at a very mo’derate depth heneath 
ground level, to draw from to tide us over the'dry nine mouths until 
the next rainy season. This underground water is stored uj) in the 
sand beds which extend to depths of thousands of f(‘.et. beneath us, 
every cubic foot of sand containing roughly about one-third of a 
cubic foot of water. It will thqsbe seen what an inupense supply 
of subterranean water we possess. It is pot at all likely, so great 
^ is our supply reservoir, that any system of irrigation using more 
numerous and larger wells, can start to make an impression oq 
our supply or even affect to any appreciable extent 'the subsoil 
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water-level. As long as our rainfall remains wliat it is, an average of 
over 40 inches a year for the provinoe, our uiiriergroixnd reservoir’ 
will be replenished annually and we need not fear drawing upon it 
to any extent neoessary foi' irrigation. In a 40-inch rainfall 
something like 14 inches of water percolates through the upper 
strata dowi. into our great natural reservoir and this is over the 
whole of the province. We lift for irrigation 0 or 8 inches depth of 
water for a rnbi season and this only over about half the area of the 
piMvince, say equivalent to 4 inches over the whole area. We thus 
see that far more water is annually put into our reservoir than we 
are ever likely to take out. Tt looks from the.se figures and 
.statements, that the subsoil water-level would be constantly rising 
until we might suffer from a water-logged .soil unsuitable for crops, 
but nature again comes to our assistance and provides a safety valve 
to let off the excess underground water, in the shape of numerous 
low valleys and river beds which act as great natural drains. Far 
more underground water drains off thus than we lift or ever will lift 
with extended eystems of wells, for irrigation of crops. 

(xranting then our immense supply of water underground, 
we ought to study the que.stion carefully as to whether w’e are 
making full use of this very excellent provision of nature, and when 
we compare the fine crops of canal-irrigated tract.s with the poorer 
ones, and sometimes in the absence of winter rains the stunted 
ones, of some parts outside canal influence we are bound to 
confess, I am .sure, that we are not doing all we should be in the 
way of water lifting. ^ It is an c.xtremely important matter, as only 
about one-fifth of the province is canal irrigated, leaving the other 
four-fifths to be watered by lifting from wells, jhih and mdis. 
Theie is no real rea.son why the crops of this province should not 
be as good and as paying in one part as another, whether within or 
without the area c.ommanded by canals, were we to take full 
advantage pf our underground stave of watei' and employ modern 
methods of lifting it on to the land. 

Areas irrigated iromjhils and n-adis are small in comparison with 
those watered from wells, so in this paper we will only consider the 
latter. What then is the best way of tackling the problem of 
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irrigauon from wells 1 At. present witli the existing wells small areas 
8 to 15 bighas are watered round eaeh good Welbaird in ordcu- to 
irrigate more extended areas we should either want a very large 
increase in the number of pakka wells or should requii-e each existing 
well to givemiKih more water.. The tube-well comes in here as the 
great agent for well improvement where wells are suitahlo. for it. 
By sinking a big tube-well in a good existing ])akka well, it ('.an be 
turned at once from a two chnrsa well into a 1 o or 20 cMmn one. 
The well .should have a depth of water in it of at lea.st 25 fe*'!.. totbe 
suitable for taking tube-well, so a great many wells cannot be so 
treated. However, the tube-well is just as u'seful in yiold, and 
co.st.s no more, when sunk by itself as if it is sunk in an existing 
well. No matter how diflitadt t he subsoil conditions are, the 
tube-well, if sunk, is master of the situation. In some places what 
is called a “ mota ” a thick clay bed is not found at all at rca.son.i.ble 
depths, nothing but .sand exists to rest the well-cyliudei' in, hn an 
ordinary pakka welh Siudi wells in .sand always cause tron!)!(>. 
The sand flows into the well, which requires frequejit (deaning out., 
and often the brick well-cylind(>r sinks and ci-acks. .At the he.st. 
not more than one charm of wate.r can be got from such a v.ell. 
A situation like this is e.specially favourable for a tube-well, 
and success (ian be absolutely relied on with it. 

I Again in other parts the clay beds are so thi(dc and deej) tliat 
a pakka well cannot get deep enough, at reasonable (;ost,to pierce 
them and strike the deeper water-bearing sands beneath, e^'en 
though a hole be bored in the bottom of well. Hei-e too the 
tube-well will succeed, as if need be. it can be carried down 200 or oOO 
feet until the coarse wat.er-bearitrg .sand is iflet with. 

Regarding the cost of a tube-well, it varies according to tlfe 
depth it has to be sunk. The boring must be (iontinued until 
sufficient water-bearing sand is struck to give the requisite quantity 
of water. The cost is generally from Rs. .S,500 to Rs. 5,000. This 
may sound a high price when compared vvith that of a good pakka 
well costing perhaps Rs. 1,000. but compare the yield of water 
and it will then be seen that f.he tube-well is cheai). About « or 10 
pakka wells at say Rs. 1,000 each would have to be sfmk* in order 
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to get as much water and irrigate as much land as one tube-well; 
so you get for Rs.' 4,000 in tube-wells what you would have tn 
pay Rs. 8,000 for in pakka wells. Further than this the price I 
mention for a tube-well includes a good engine and pump for lifting 
the water, and the use of a power, pump will save the strain on 
bullocks at,lifting water by chnrsa. The engine also can be used 
for other purposes besides pumping. For expres.sing the juice from 
the sugarcane a mill can be used, run from the engine, giving at 
least 10 times the outturn of the ordinary bullock mill. Or a .small 
flour mill can be run and be made a somce of profit. The ai'ea 
irrigated from one'tube-well is about 8 or 10 pakka liighas a day 
or a total of 200 to 250 bighas in the season. The cost of the 
irrigation will of course vary with the depth from which the water 
has to be lifted. Taking 30 feet as the average depth from ground 
level to water level, at this depth the irrigation will cost about. 
R. 1 per pakka bigha, for each watering, (riving a mhi crop three 
good waterings during the fad would thus cost a, total of Rs. 3 
per pakka bigha for the season, a cost which would be recovered 
several times over by incr(*ase.d c-royis due to proper irrigation. 

Granted then that tlu' tube-well is useful, and not costly for 
its output and utility, what is there to jirevent its more extensive! 
use The main drawback is the very small holdings of the 
cultivators. A man cannot afford to put in a tube-well costing, 
say Rs. 4,000 which will irrigate easily 250 pakka bighas of laud when 
he has only a few bighas of land himself to cultivate. The remedy 
for this is obviously co-operation, a number of men joining togotlier 
to own a tube-well, and sdl getting water from the one tube-W'ell 
in turn. This Conference is e.speoially a co-ojierative one, and I 
would like to impress upon those present the. very useful work that 
can be done by co-operative banks in sinking tube-wells. Success 
has hitherto been such that risk of failure may be regarded as 
negligible. Thej-e has been no single case of failure at all with our 
work in this province. 

I am quite sure, a tube-well is a sound investment and it is a 
form Of well which 1 am certain has a big future before it in this 
province, the conditions being so eminently .suitable. 



A(}KlClIl/rilHAL .SAYINGS OF THF FNGTFI) 
PROVINCES. 

IJY 

V. N. MHHTA, J.IUS., 

OJjicinlivi) Dfi.piilji (Jommiii.swiiHr, liuhraich, Ihiitf.d Proriiiri’^t, 


(^)U) weulliP.r louring is a greal institution in those in-ovinoes 
and tlie otticior who camps with his eyes and ears open will see and 
hear lor himself in what a world of elenumtal liopes and fears ilte 
majority of the ryots move and hav(' their being. Tlu'v lia,ve ihe 
ex])ei'ience of untf)l(l centuries heliind them and wiiere 'iiis 
(>xperiejice relates to agihniltiire they hcaa' foi' mi'i(mioni(! reas-i is, 
s('t it to rliynie. These rotigli and ready rhymes esca.pe their 
lips from time to time and when thev liear vani su])port' \'our 
scientilio explanations with an old world rhvnie tried wisdom is 
imparted to it and it is accepted as gospel truth. On many a wintry 
evening have the old men of tin' village gatlu'red round the camp 
ol the present writer and t alked to him about agricultural jcospecTs, 
Agricultural rhymes have then accidentally fallen from their lij.s. 
The writer has collected tlu'se and others froiji sliufiutibicliur hooks 
and privately owned manusorijits prescribing apjiropriate days for 
different agricultural operations. One Bhaddal Rishi is the general 
spokesman. Sometimes it is wisdom d la Sahadeo (th(‘ astrologer 
Pandavni): sometimes it is the devoted wife nagging her jiatient 
husband to do something or forbear from doing something else. 

in order that one may profit by this “ wisdoni -full* of 
empirical generalizations or occ.ult pronouncements—a livSt of Indian 
^akshatras or Lunar Mansions is given below with the names of 
the twelve signs of the Zodiac* and it has been shown for Samwat, 
1972-73 for how' many days each of these nakshatras lasted. The 
• ( ilOl ) * 20 
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niontlus given are Indian inonthB but their EnglisJi equivalents 
\vhi(ih vary will be easily available. TJiere arc 12 rashis (signs of 
Zodiac) which are divided into 27 divisions called nakshatras, 
each rashi containing 2j nakshatras. 

Most of the sayings turn on raiu—its normal fall or defect or 
excess. The fii'sl monsoon nakshatra is Mrigshar and commences 
from the‘Badi 10th of .leth, 1972. 

Indian Nakshntraa or Lunar Manmonx. 


CoiiKtoIlution 



Diite on which the Sinn of 

roiiHtellation beftini /oAiiic 


Date oil which the 
8 I 1 II enten the 
eign of Zodiac 


♦(.'»! MriK«har(l) 

* (H) Ardra .. ' 

• (7) PiiiiarvaH (5) 

.leth Biuli 10, 197'2 
Jeth Sndi 9 

Aaarli Radi 9 

: 1 Mithnii o» 

••• j" Oeiiiini. 

Juno 14t1;. 

Do. (i) i 

• (S) Poshya ... i 

♦ (9) AHhleMia .. j 

Anliarh Sndi 7 
Hawaii Badi N 

1 K ark or 
l" Uaiicor. 

.Intyltlth. 

• (lit) Madha 

• (11) Piirva Phalditni 

• (It’) IJttra PhalKiiiii (1) 

Hawaii Sndi 7 
Bliadoii Badi (i 
Bhaiioii .Sndi 1 

... isinh or IjOO, 
... 1 

August I7th. 

Do. (3) ...: 

'(hi) ITaeta Hatnia . i Knar Radi 4 

* (t4) Chitra (i) .. .. \ Knar Siidi 

1 Kaiiya nr 
■ ■ j- Virjo 

September 17th. 

Do. (.5) .. ' .. i 

* (in) Swati 
(11!) VUhukha (•,') 

Kalik Radi ‘i 

Katik Badi 14 

. ) Tula or 
• ■ j Libra. 

October 17th. 

Do. U) ... 1 

(17) Alinradha ... .. i Kat ik Sndi l:i 

(IS) .lyeahtha .. j A(;haii Radi 11) 

Vrislichak 
j ov Scoi |)io. 

November IGth, 

(19) Mill 

(•J9) Pnrvn A"hi\rh 
(•-’1) Uttra Ash.arh (J) 

Adhaii .Sndi 9 

PiiH Radi 7 

PiiH Sndi (i 

••• 1 Dhaii or 
••• I" Sagittarius. 

Uecembor 15t.li. 

Do. (3) 

(•22) Shrawan 
(•>3) Dhaiiishta (.y 

Ma«l» Haili 

Mn^h SikU 

; 1 Makar nr 
' r Capricorn. 

January 14th. 

Do, (1) 

(24) .Shatatarka ...'■ 

,(2.1) Piirva Bhadrap.'id (|)... 

Mach Sndi 1,'i 
Phadnii Radi 14 

, 1 Kumlih nr 
' ( Aqnaiiiig. 

.. 1 

Kohrnary l'2th. 

Do. (i).. 

(■J6) Ultra Rhadrapad 
(■27) Kevti 

Phaguii SiiHi 12 
Ohait Radi 12 

or 

■ j j Pisces. 

.March 13th. 

(1) Aahwiiii 

(2) Bhariii 

(3, Krittikn(’) 

Chait .Sndi 9, 1973 
Byaakh Badi 9 
Byaakh Sndi S 

Mesli or 
•" ' j Aries. 

April 12th. 

Do. (i) 

(4) Kohini 
(fi) Mrigahar (J) 

Jeth Had! 8 

Jeth Htidi 6 

1 1 V rishabh or 

1 r Taurus. 

•i 

May 13th. 


* Itaiii iiakshatme. 


N, h. —I'he mimher witiiin tho bi-arketn indicatpg tlie r.hi-onolopical order of nakehatrai. 
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the. • moon in the ruranas is represented us (jonrting the 27 
^dtiiighters of Daksha Prajapati for 14 days each. These m',kshiitras 
are the wives of the moon. It is e.lso i^elieved tliat thev represent 
the etliereaJ bodies of pious persons aftei- death and therefore thev 
are expected to inffiieiKie tlie afftiii-s of men here below. The moon 
is the lord of aushadhis or plants and lienee his jfmrnevs iu 
the firmament ai-e watched with special interest* by the 
agriculturists. 

The seven days of the wei'k are presided over by tlu' following 
planets : - ^ 


Similay 

>Sun 

... Siirya. 

■MoiKtay 

... Moon 

. . Chandra. 

Tuesday 

Mui'm 

Manual. 

Weiliiosday 

... Meieuiy 

.. Uiidtia. 

Tlmrsday 

. tlupiter 

... Hrihii»pati. 

Friday 

... Vonu'< 

Slnik>-a. 

Saturday 

... Saturn 

Slnviiialichaia 


Kor the sake of easy referenc.e these sayings have be<>n abslraclcd 
here under three main heads. 

(1) Haiti prognostications. • 

(2) .Agricultural ojte.rafions. <trop diseast's, (‘tc. 

(.S) (general. 


1. H-M.S’ I’ROGNOSTir'.M'IONS. 

(ff) hitvrdcfH'iulciicc brtireen irrntlirr roinll/ions In iriiifcr mid .smninn' 
on the one limid and rainj/ irrallmr on Ilia oilier. 

If on Katik Sudi lltii clouds and aic xccu in the sk\ flicn tlnu'c will he ^ond raju 

in A«h«fli. ^ 

appearance <»f clouds and liirhlinnt; on KalikSinli lolli wil*li Krilfika as Um- naksJinlia 
torctclls four mouths of ^ood rainfall. ^ 

Kntik Ainawasya fallinj; on »Sahirda\ or Sunday <»i 1’hurtMlay in Ihc Swati nakslialrn^ 
ia an omen of ajiproiudun^ famine 

Rain «)n the Stii day of Ajjhnn in a ^rood otneii indicalin^ copious rainfall durinjr the whole 
of Sawan. 

If the 7th of I’us »rO('s without rnin then diiriiuf the Ardra nakshalra the skv and the earth 
will be one with rain. i 

If the l*iiH Ikidi 7th is without clouds or raiu Sawan Sudi Piinnm will la- a rain^* day. 
Lightning seen on the Htth tif l*us is a happy sign of coming rain during the wliole of Uhndon. 

, If it raiiiH on the 10th of Pus Biuli it is predieted that there w'ill i )0 a good latny HeaRtui, 

If cIoikIh are soon on all sido-s on the Kith of Pu.s Uadi then Sawany TMiuam will Ik* riuny. 

If all ^he four diroetions are full of wind on Jhis Atnawasva, you niiiRt that(jh your cottage 

a 

well *thore will bo plenty of rainfall. 

I • 
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The price of grain will be twice, thrice or four times dearer according as Pnir Amawasya 
falls on Saturday, Sunday or Tuesday; if it falls on Monday, Friday or Thursday every hou»L> 
will be resonant with dulcet strains. (There will be plenty of grain.) , 

If on Magh Pariwa (bright half) clouds are seen on the horizon and the wind is blowing then 
Til (Semmum indicum) and Sarson (Brajiaica rampealria) will become dear. 

Thunder and lightning on Mngli Sudi 3rd is a ^ure sign that barlej' and gram seeds will bo 
dear. If clouds are seen or if it rains on the 4th then p'irt and cocoanut will be dear. 

t Thuhder on the Magh Sudi 7th, Pus Sudi r>th and the 10th of Aghan indicates that there 
will be' four fljonths of good rainfall. 

The gentle wife sjH'aks to the husband ; - “If Magh Uadi 7th is cloudy and lightnin? be 
soon, don’t be moody, there will be good rainfall.’’ (This the jiieseiit wider thinks refers to 
wmter rains or Mahawnt and not to the good monsoon rains). 

If the sky is of emomld green on Magh Purnmasi there will he seasonable rainfall. One 
female friend says to anrt.her “ if no dew is seen on that day grain will be dear.” 

It is predicted from bright and clear sky in the month of Magh with .lyosthu us naksliat a 
thaf all the seven staple kharif crops will be ])roduced. , _ 

[The seven Kharif crops are : - 
Kuri (early rice). 

Kakuni {Neluria italiro). 

Mandua (MIhsihp cumraiin), 

Sama [Banievm frunieiilarcuiii). 

Makai (Zea Mays). 

Kodon {Paapatuni arrnln'niUilvm) 

Dhaii (Oryza aulivn) ] 

If on Phagun Sudi 2nd there be neither elotid nor lightning it will rain well in Sawnii and 
Bhadon and you will enjoy Tij (Kajri Tij in Khadon is a gain day for women). 

(lattle suffer if Phagun Ainavas falls on Tnesdsy. 

If Phagnn bns 0 Tuesdays and Pus !> Saturdays then alas for you, do not ei'on sow your 
seeds. 

If it is blowing from the west on the Holi day the wbo’e earth will blossom forth ; if from 
the east then the rainfall will 1 k‘ erratic, if from the south all the seven grasws will grow s(*ason- 
ably ; if from the north then* is sine to be giaid rain ; if llie winil is b'owing from all the four 
sides then the ryots will suffer. 

If there is seveiv dust storm (»■«/■ or ashes) on the Stli of ('hail and if the 9th is wet and 
lightning apiK'ars then* will be seven' famine. The appeaiunce of elouds and lightning on the 
loth will be fullowtsl by fajlure of rain ; but if the lOtb rs rainless the monsoon rains will be 
plentiful. 

If seeds are wetted in (Iftiit, and the petals of the beautiful Bulen Jromloau (Dhak) are wusliei! 
>;ii Bysakh and the sun shines at its hottest in Jeth, they foiecnst go'>d rainfall. 

Whatever be the length in Ghnris of Cliait Amawasya Unit will be the measure of the sale 
of unbusked rice in Kntik. 

If Revti .'s wot there will be no rains. 

If Asbwini is wot there will be deficieney of rain towards the end of tlic season. 

' If on the Ist of Bysakh there are clouds and lightning then you can get very little value in 
exchange fur 20 Jaipuris (old Asharfis). 

Bysakh 3rd falling on Thursday augurs well for crops. 

Wet Bharni is a bad sign, it will destroy even grasses. < 

If on the 6th the wind is blowing from the north then Bhadon will bo a dry month. If no 
thunder in heafd on the 0th then cotton will be dear. If the 7tb ends cloudless there will bo no 
rain oU'eM^ ond no hope will be left. Ghee and oil will be twice as dear if tlje Sth falls on 
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Munday. {f on the 7th thorc are olouds and rain there will bo much rain in Aaharh. If the 
Jth sees lightning, clouds and dewy j)rooipitati()n, then all the fonrVionths will rain well. If 
> the 7th is cloudless and 8th cloudy, Asharh (the principal rain moiuh) will be dusty. Even 
big lakes will dry up if the 9th is cloudless and there will bo no rain. If there is a Mandal or 
watery halo round the moon on the 9th move away your cottage, don’t trust. 

Wet Krittika is a precursor of plentiftd fall at the end. 

If Krittika rains grain will be dear, if Mrigshar rains then there will Ik- t)um|K'r crops but 
if Roiiini weeps then direst famine will follow. • • , 

If Krittika is dry and Ardra does not rain a drop Rhaddari is croaking andaleelarea “you 
know eery well that havoo will be wrought by famine.” This is just the time for sovWng Kha if 
crops and unless the means of irrigation an- at hand absence of rnin at that time is fatal. 

The Moon has 27 companions but it only Krittika sprinkles the earth, eve ything is'all 
right. If there bo no wind during Mrigshar and Koliini oonstellations. if .lyeshlha do(-s not lrak<- 
(people) all round, then the fair lady (tlouri) will have to stay out on toads picking Iwllast stone. 

Rohini nakshitra falling on Badi Kith prognosticates that there will Is- little rain and little 
grain : if tiiat day is cloudy and it thundi-rs " you, dear, go to .Malwi ” says the lady “ anr> 1 to 
Oujorat.'’ (Malwa in (Central India and (iiijerat in Weslorn India ar<- m popular imagination 
jiroof against famines.) 

Por winter rains it is said that if clouds come on Kriday and stay on on Sat unlay then 
Bhaddar Rishi declares infallibly that they will not go away without la.niug. 

It is not easy to say what tlie Bay or the S. W. Monsoon Current 
lias to do with the N. W. Current well established in Upper Inditt. 
But one has to live aiul learn and ultimately sejme (tonnection 
will be established between the monsoon and winter rainfall. 

(b) Rain during the four tnonihs of rainfall and Us effects on crops. 

If Jeth Pat-ewa is hot and the 2nd thunders there is no doubt that the yeni will la- a good one. 

If Jeth Badi 10th falls on Satimlay there will lie no water on the earth, 

Pnminc will follow if it rains on .leth Sudi 3rd and the oousU-llation tiappons to la- Ardra. 

If Ruhini is wet and Ardra is windy then sell off your bullocks, there will be no profits in 
cultivation. 

If Ardra is not rainy and Mrigshar is without wind Bhaddari declares tlist there will not 
be a drop of rain. , 

If the beginning of Ardra is rainy and Hast is wet at its tail lh(-n whatever tax the king 
may exact from the tenants the cultivating householdi-rs will Ik-, happy to pay. [Tlu! reason 
is simple. Early Ardra rains arc required for rice and tail Hast raiits for maturing kharif crops 
ami jrroparing fieids for i-ahi.] 

East wind blowing in Jeth is a precursor of dust storms in Sawan. 

If the month of Magh is hot while doth is cold and if tonka a’o tilU-d up by the first rains 
then the poet Ghagh declares “ Better bo an aseetic (times will Ik- hard for agriculturists while 
the asoctio will get his broad anyhow) br-cause Dhobis will have to wash clothes in water drjiwn 
from the wells (rivers and tanks will be dry). 

if Asharh Ba<li 5th is cloudless the dear one must go trs Malwa to beg for bread. 

, The Bhaddar 9th (Asharh Badi 9th) falling on a Saturday is such a bad omen of impending 
famine that not a soul will outlive that yiAr. 

The Asharbi Punam has thuuden-d and all the seven kharif crops will nature. If oven * 
the tfp of the temple banner is wetted that da}- by rain there will Ije g<jod times all round. 
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[f tho wind 16 coming fnim north-uasf on Aaharhi I’unani tLon, oh oultivatoj/»ow yoar 
crops on uplands. (Tlioro will be plenty of water to inundate low cultivation.) • 

If the moon limis olouiiloss on Aaharh Ihm ini. you doareat go to Malwa, there will be aontt; 
distress here. 

The wind blowing on the evening of Ahlmrlii I’unam in the middle of tlie sky or from the 
oust, north or north.oast is good. That from Honth-oaHt, south-west or north-west is very bad. 

The astrologer declares “ Why mo you cast down ? Asharhi l*unam ha ■ thundered and 
all the seven ktinrif crofts will grow.” 

If Chitra,' .Swati and Vishukha rain in Ashurli then husbands must go to another country, 
oh frieml.'fpr therc will Ite a very seven; famine 

If I'ushya and I'uiiurvas did not till the tanks then exfMict rain next Asliarh. 

If the sun risits clouil-covertsi on Nawan Badi iith, then move oil your hut from the bank 
of the river. 

If on Bawan Brdi iitW it is blowing, then there will Im a famine and birds in anticipation 
migrate to other countries. 

rf on the nii<lnight of Sawan Sudi 7tli there is thunder, then you dearest go to Malwa, I 
shall go to (.lujerat. 

If Ohitra, Bwati and t'isiiakhn of Sawan do not ruin ilown, garner grain ; it will be worth 
twice Hs mneh. 

Just ns a child is not satistUsl till the mother has sert (sl up the food so the soil is never 
satiated unless it rains in Alaglia. Tiie Ultra has given her answer (in the negative) and 
.Alaglia kept her maw shut, times were had and Chilia gave leply and the situslion was savid. 
(This is for rabi sowings.) 

Ho who says that therv will Is' rain in Magim, why he will ses' fruits on all plants. 

Magha is proclaiming at every field lammlary her'iiHuenoe ami big mid small, all rice stalks 
bear ears. 

ff on the Amawas of Bhadon a rainbow is si'eii m tile west, then' is tlie cry of ‘alas.’ 

The east wind blowing in Blimlon wdl make rivers hapfiy and lioalmen ply their tnulo. 

if oast winds blow during J'urva nakslmtra. then even in diy river eliannels you will ply 
boats. 

It is bad for I’urvii to be rainy. 

it is saifi He who say's tliat ]*Hrvn will rain down ail tlieerofis will be eaUm by worms.” 

If it rains well in Uttra tiieniwill be such a biiiu|K*r eropllmt even dogs will not eat the 
superfiuuus outturn. (In tlii' western distriets it is not ins.'eH.sary' to hove niueli ruin after 
Ultra. Kfiartf crops have alivady' matun*d and rabi soil is eooltsi down. However where 
tJiere is transplanted rieti Hast rains are wanted ] 

Oh rice—you get luinds and feet in Hast, in Uiiitni y'ou get flowers and wlien Swuli is coming 
on, you ai*e spreadmg like a flowing robe. If Magiia rains well, nothing more is desired. If not 
y»on you miglit wring your Iiands. 

If Hast is rainy then wheat will grow up to the chest. [Hast rains cool tile soil and if the 
moisture is well conserved by good tillage and priaiiieing a mulcli at the top wheat will grow 
oven without much subsequent irrigation.] 

The elephant (play on the wonl Hast) has wagged his tail and the Jowari crop bos been 
rijior.ed withoutjany more ado. (This esjiociallyi refers to parts where September rains are most 
prised for maturing the kharif crop.i and ofsibng the ground for winter sowings.) 

If it rains in Hast throe crops prosjjer, Rice (Shall), Sugarcane and Urid (PAoscoIks 
nulinltu). If it rains hard in Hast tliree crops are ruined —Til, Kodon and Kajsts. ' 

If it rains in Chait three crops arc; spoilt, niothi, pulse (Urid), and sugarotfuo. 

If thoi^i is rain in Swati and Visliukha neither will there be spinning nor will the music of 
cotton oacd^ bo board. 
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A HU&U laD in Bwati (nut a heavy awl ountiuuuuK downjioi^, otlierwis - cotton and dry 
•kharifa will bo ruined) ia so beneficent that Kurinia (cultivntora) wil' put on golden Imnglea. 

« If it raina in the middle of I’uh the wheat plant will yield half ita weight of grain and half 
ita weight of atraw. It will Ire a aploudid crtip. 

. Without Tula (sun entering Libra) rice ears will not ai)ix)ar. 

If the caatem wind blown without oeaaing and the widow puts on ornaments, as sure us 
anything, there will bo rain and sho will lead i>eople astray. 

Thunder in the south-west proniiscts on early rainfall. * • 

Rainfall will be plentiful if tlicie is lightning towards Kampilya. (Tills jii-ovorb is of 
JStawah District.) • 

Partridge-eoloureil clouds with collyrium-like stieaks on them indicate !ha( there will lie 
good rainfall. 

If gusts of wind come like a hopping jjnrfridge then Bhaddari declares tliere will lie gmid 
rainfall. * 

tlood rainfall is also jircilicted if water gets warm by keeping, birds wallow in dust, and if 
ants migrate with their eggs. 

If the mwni is cloudy and the day is hot with stiii and the eve bright with stars believe them 
as sure signs of famine. 

If clouds start- coming on Friday and bank upon iSalunlay there will smvly be rain. 

Crows tawing at night and jackals liowliiig by tlay jirognoslicate tliat H’-re will iH'rtuinly 
be famine. 

Rains wlii'n cotton is nearly ri]je min the crop. 

If the wind blows properly fnini sontli-west llien you will get pleiitj of wafer at liMiie, 

[This soiilh-wpst wind is also called Bamnrn anti Banda.] 

■* •# 

If clouds tivertake cloutls on the Imriztin then Bliarldari tieelares that rain is iinmiueiit. 

The howling of jackals iluriiig the tlay aiitl the flowering of knii/i went give nti htijieef rum. 
(Kang is fititaled out anti killetl by gotsl rainfall before it (lowers.) 

The Moliurrain whioli i.s tisitsooifitted in popiibir miiul with 
Imiying of the old and the resurrection of fresli life' has interwo^"en 
its importance into the lives of c.ultivators, be they Hindus or 
Musalmans, and therefore the fall of the 3rd of iMoharram on any 
partiouljir day of the week is carefully watethed to draw omens from. 

If the .'Ird falls tin Siintlay. then tlieie wil! be goVl rainfall, grain cheap and ' 
bumjier croji of sarson {Mnnigirtt vampggtrig). Trta-s will bear many fruits, wheal will be 
good, sesamuiii and grass iilentiful and milch animals will presper. Only cotton will lie ptior. 
But if the 3rd falls on Monday there will be lialf the normal rainfall. Grain will. howciAir, 
bo cheap, srsamum and entfon gtiiKl anti sugareniio plentiful. If it falls on Tuestlay it will bring 
on unseasouable rainfall anti fumiiie. Fmits will be blown off umipe. Sesamum. sugarcane 
and cott-on will bo scaroe. Servants will leave tlieir masters and [jarents tbeir cliildifii. Isiousts 
will come. If the 3rd of Mtiharram fulls tin Wednesday, Til, Gelnin (wheat) and Ganna (sugar¬ 
cane) will be dear, but there will I e jilentifii melons anil IocubIh. The samt* event commg on 
Thursday will give plentiful rains with good orojis but the winter will be very cold. If it comes 
on Friday, grain wiJl lx- chea)i, there will lx* plenty of milk and a huinper croji of wheat. If 
the 3rd falls on Saturday, cattle will dj(> in great numbers. [These pniguostiuatlons about 
weathe^ ore given out by one F'ateh Ali Bhaddari of Azamgorh District.] • 

{To he continued.) , 


I 
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, Mixed crops. The Indian custom of growing gram and wheat 
together as a mixed crop is well known and has often been 
described in the liteT-atiire. The pracitioe is particularly common 
on the black soils of Peninsular India and also in the tract comprised 
by the Western Districts of the Ihiitcd Provinces and the Eastern 
Punjab. The advantage in mixing the crops is generally considered 
to be the insurance obtained against an entire failure of the harvest 
in years of short moisture. Under such (sonditions, the deep tap 
root of gram is supposed to reach the lower layers of the subsoil 
and to abstract moisture thej'efrom. 

The mixture, however, has anothei advantage and this is 
concerned with the nitrogen supply. On the black soils of the 
Peninsula, it is exceedingly probable that denitrification is (jommon 
during the monsoon phase, and that the atuount of available nitrogen 
is small at the time when the rabi crops are sown. In November 
and December, the wheat crop in this region looks very thin and pale, 
and the foliage is wanting in that I'obust (‘.ppcfirance characteristic 
of wheat grown on land moderately rich in available, nitrogen. If 
the supply of nitrogen is limited, it would obviously be a groat 
advantage to the wheat to be grown mixed with a crop like gram 
\^hich is able to make use of atmospheric nitrogen and so relievo the 
pressure on the combined nitrogen. A similar state of affairs exists in 
Northern India. The marked response of wheat to organic manures 
on the somewhat sandv loams of North-West India, where wheat and 
gram are grown together, indicates that here too it would be an advant¬ 
age to limit competition for the nitrates dissolved in the soil water. 

An interesting confirmation of those ideas has just been obtained 
in the Botanical Area at Pusa. Of late years, a number of new. 
■ wheiilTcrosses have been worked out between Indian types of high 
, ( 308 ) 
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grain quality and rust-resistant, strong-strawed Kiig^ish kinds. The 
work is now in the sixth generSftion and new rust-resistant forms 
have been fixed with exceedingly strong straw and vigorous 
rooting power. These withstand wind, retain their erect habit u]* 
to ripening time, and stand out in strong contrast to ordinarv 
Indian types which always lean awa.y from the prevailing wind. 
The single plants of these crosses were sow'ii as usual grain Jiy grain 
in October 1916 in smadl plots of three lines each and the cultures 
were separated from each other by a line of gram. The field was 
therefore a mixed mop of wheat and gram in the pj’opoitioncjf three of 
w’heat to one of gram, a mixture, as regards the relative amounts 
of the two constituents, not unlike that often met Avith in practice. 

As the wheat ripened, a curious phenomenon disclosed itself 
all over the culture field. The outer lines of Avheat of eacJi plot 
next to the gram were distinctly taller than the middle line and 
appeared to be more vigorous. These lines were groAving in soil next 
to the gram and therefore Avoiild be expected to obta.in more nitrogen 
than the central line of eaidi Avheat plot. At liarvest time, weigluugs 
Avere made of the seed of 20 plants taken from the middle line of 
plots and from tlu'. (iorresjAonding outer line next to the gram, '-''he 
first of these jdots aat.s about the ceutre of the fiehl where the soil 
Avas not very fertile. The second Avas towards the southertr etui nf 
the culture field where the natural fertility was cot)si<lerably greater, 
due to accumulations of silt formed by the natural terracing of the 
field. (V.re was taken to select re])resentat.ive samples of the 
Avholo. The results Avere as folloAA’s, the weight of the .seed of 20 
plants being expj-essed in grammes : ^ 


How next to 
‘ ((ram 

I 


IriKitic I'ow 


iitfii'asrt 


1 I 1784 

2 302-0 

i 

Tolal I 


iu 8 -a 

65 

241 "2 

2 ) 

i 


1 Avei’Affo 45 


3 

iThe total difference in favour of the Avheat next to the gram is 
therefore 130’7 grammes and the average increase is 46 ^er cent. , 
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Weigiiings were next taken of the grain of the whole the 
outer and inner lines of two cultures from the southern end of thd 
field. The results, in grammes, are given in the next table;— * 



[ Outer iw 

1 Inner row 

i 

Outer row 

1 1 

59i 

470 

635 

2 j 

661 

648 

621 

Total 1 

1,255 1 

1,018 

1,236 . 


In the first case, the average increase of the outer lines above 
thejniddle line is 145 grammes or 30 per cent. Jn the second 
case, taken from the most fertile corner of the culture field, the 
average increase is less, namely, 93 grammes, or 17 per cent. 

It will be observed that, in all cases where the soil, judged by the 
vigour of the wheat crop, was riclmst, the difference between the 
yield of the inner and outer row's is less. This fact supports the 
explanation that these differences are due to the nitrogen supply 
of the wheat. Taking all four determinations together, the average 
increase in grain production of the lines next the gram is 34 
per cent, above that of the middle line of each plot. 'Hie figures 
indicate quite clearly that there is a marked advantfsgc in growing - 
mixed crops of gram and wheat on soils where combined nitrogen 
is a limiting factor.—[A. Howakd]. 

# 

* * 

The effect of Sulphur on crops. Attention was drawn in April 
1914 in a note in Vol. IX, Part 2 of this Jounud, to certain 
observations on the effect of sulphur on crops, and it was suggested 
that it would be worth while testing the effect of sulphur on soils 
where it had not been previously tried. 

In 1915 such tests were made on the Ranchi Farm, quantities 
of sulphur from 10 to 40 lb. and g^'psum containing some 30 lb. of 
sulphur per acre, being severally applied to a large number of plots 
of groundnut. 

The effect was in every case very remarkable, 'the gypsum 
produc^ing an average increase of 8 maunds per acre of groundnut, 





niwl to which sulphur or gypsuni was applied being very 

much more luxuriant than the control plots* 

As far as could be judged by appearances, 10 lb. of sulphur 
per acre produced as much effect as 40 lb.,'but the larger qviautities 
gave slightly large)- yields of* nuts. 

Twenty pounds of sulphur per acjre applied to rape Mso prodpped 
a remarkable effect, the crop being very much more luxuriant and 
continuing to flower for quite a fortnight longer where the sulpluir 
was apphed. • 

In a paper in tJic Jounial of AffricuUnml lic^mrvh (Vol. V, 
No. 10, of January ITtli, 1910) Waltei- Ihtz, As.sistant Agricidtiiral 
Chemist of tJie Agrionltural Experiment Station of the Univehsity, 
Wisconsin, sliows by j)ot experiments with two soils, iJia.t small 
quantities of calcium sulphate may inci ease the growth of legium) 
bacteria and the yield of red (dover-—an increase which is accom¬ 
panied by a greater j-oot development and an increase in the number 
of nodules. The smallest proportion of calcium sulphate used in 
his experiments would, however, eveJi if calculated ojily on the top 
4 inches of soil, connote an application of more tha.n five times the 
largest quant ity used per acie in the oxpeiinicnts at Ranchi: and 
it would seem jn-obahle that, in laboratory (!Xpe rim cuts with 
sulphur, increments of the order of O’OOl per cent, of the weight of 
soil would give more useful results than imirements of ten Limes 
that magnitude. 

The Monthly liullctiii of AyriciiUiiral ItUMinen.ee tttul PImit 
Diseitiscs for December 1915, contains (p. 1,029) an absti-act of a\ 
paper by E. C. Rimes, (Superintendent of the Southern Oi-eyou 
Experiment Station, on the effect of sulphur oii alfalfa at that 
Station. 

Many references are also given to previous papers on this 
subject.—[A. C. Dobus]. 

* 

# # 

An interesting note by Mr. Barnes, Agricultural (•hemist, 
Punjab, has been received dealing with the mineral constituents ol • 
cotton lint. It arose from the supposed adulteration of raw Chiniot 
cotton, by the addition of earth salts to increase the hygroscopic 
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properties and the investigation of such a pMsibility ledo to the 
discovery that the inorganic constituents of this cotton fibre were far’ 
more variable tJian had hitherto been supposed and the large’ 
percentage of magnesium chloride it contains seems likely to seriously 
affect the reaction of the. fibre to dyes. 

, We qu(»te Mr. Barnes’ summary in extenso as it points to another 
factor whith will have to he considered by the grower, breeder, 
and buyeV. 

• There appears to be no evidence of the reported prachice ol 
salting the cotton to increase its water iioldiiig capacitv. Mr. Arno 
>S(!hmidt reports that he has seen watering of raw (iotton actnahv 
takihg place, but this is a crude form of sophistication and will 
certainly lead to deterioration of the tibre and cannot but 
come to the notice of the buying agents of exporting firms in 
India. It will thus rebound itnm'Hlia'.cJy on the ju'rsons 
practising this fraud and c..',n be di«missed from the scope of this 
encpiiry. 

“The comiilaint of Messrs. \’'olkart that the Chiniot cotton 
(iontains an unusually high percentage of magnesium chloride seems 
to be true, but we do not think that this substance has been 
artificially added, foi the analysis of sample Xo. ot? shows that it 
compares with other genuine samples in the aiinount of water and 
mineral matter which it contains. The assumption that cottons 
giown on saline soils will produce a fibre more heavily impregnated 
with mineral matter does not seem t.o be justified by the results, tor 
alkaline soils are mueh niorc' ])revalent in the Ihmjal) than in Bombay. 

“ The total amount of ash material in cotton tibre seems to have 
been iindor-estimated Ifv previous workers who seem t.o liave assumed 
that this was largely due to foreign mineral matter in the form of dirt 
in the baled cotton. 

‘ The })reaenoe of highly varying (piantities of silica especially 
seemfi to fiavt; escaped attention, l.am inclined to lay considerable 
stress on the established fi^ot that genuine cotton fibre may contain 
upwards of one per cent, of ash, and that the composition of this 
ivsh is variable and variable to a far greater extent than has hitherto 
been supposed. 
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that this will seriously'aifect the 
•reactitai of the fibre to <iyee—how far it will afiect tlie tensile strength 
* ‘find keeping qualities of the fibre remains to be stiown. It is 
evidently« factor which both giower and breeder must take into 
consideration, namely, the nature and quality of the mineral salts 
taken up by different varieties of cotton grown in tht sa^pe soil, 
and under the same conditions, and how far climatic variation will 
effect this, as well as the effect of these mineral constituents on the 
commercial value of the fibre.” 


* 

* * 

Abortion Bacillus. The remarkable discovery of (x.t C. 
Sch.Toeder and W. K. Cotton on the persistence of the ehoilion 
bacillus in theimlk of cows, and particularly the demonstration of 
the fact that in ojk* (sase it^ vas eliminated from a cow’s milk for four 
and a quarter years, is a most interesting contribution to what was 
already known concerning the hacillus. As far as our prermiiiiai v 
investigations have gone in this direction, we hncl that tiie 
bacillus is ju'esent in the milk of (;ows in the hei'ds we a,re iismg 
for our work, and this milk injected into heaJthy guinea-j i^s 
does produce patliolcgical lesions and ileatlv. 

We collected in November la.st year a mimber of samplet- of 
milk from cows which wcme known to have idxnled. I'tn ,st 
regard was given to a.scpsis in cjrder to eliminate a.jl possibilities of 
extraneous contamination. SteiiJe tubes were filled by sejnh+ing 
tlie milk theiein ficnn .senne distance. With this milk guinea-])io,s 
were inoculated intrapcritoneally with qnaiitities from 5 to 1.5 i 

Before injecting the milk wa.s w'auned tec prevent shock, ^\e 
find that guinea-pigs can aceem nmclate large cpiantiticss of milk 
w'ithout any discomfort. Workeis in this la.boratory have useed 
as high as 30 cc. without untow'ard results. 

ITie first guinea-pig died qn the thirty-sixth day^l'ollow'ing the 
infection, the second on tlie foity-fifth^day, a,ml several between 
this later period and the fifty-sixth day. Post-mortem examinations 
of tl^ese pigs revealed the? ofiaracteristic enlargement cef the spleen. 
The lymphatic glands presented signs of degeneratictn. tThe liver 
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‘’Was «fllarged, with whitish spots throttgh<w^t: ■»?» ’In 

some of our guinea'-pigs the characteristic changes in the cffgaua 
were not so pronounced as recorded by Schroeder and Cotton, but 
this may have been due to the culd quarters reducing the vitality 
of the small animals, so that they Jicd*before any great degenerative 
ohajigesjiad Aaken place. Further, our organism may be of a greater 
virulence, ^n all our autopsies the clinical lesion in the spleen was 
taken as suggestive of infection, and it was from this organ that our 
oultpures of abortion were obtained. Spleen pulp spread over the 
surface of the solid tube media gave excellent growths in reduced 
oxygen. Tlie bacillus obtained in these cultures possessed more 
j’apid' groun'ng qualities than tliose obtained from material in the 
original host (the placenta and uterine contents ).—Hejmrt of Veteri¬ 
nary Direrfor-General, Canada. 


* 

* i 

Root Pruning. This operation is performed in the case of 
those fruit trees which make a free growth, but produ(*e littk* or no 
fruit. This operation also requires skill and experieue e. To tlo th.is 
properly, dig a treticli in winter 3 feet deep around the tiee and 
about six feet away from the uiain stem. Any root met uith while 
digging the trench should he cut hack to its inner side. If only few 
roots aie met with attlie ahove-naim’d distance from the main stem, 
tlien dig gradually closer to the' latter all around until you jeach 
a point where root growth is profuse. Then cut off »,1] tlie main 
roots to be seen with a sharp knife. Wlien this has been done, mix 
the turned out soil with one or two dozen baskets of ntamiio and 
retui’jT it to where it was taken from.—T/fe Fruit Garden in 
India. 
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The Milk Problem In Indian Cities. By Lemukl L. Josht, B.S^., 
M.D., Municipal Analyst, Bombay. Pnblisbed by Messrs. 1). 
B. Tarapovevala Sons & Co., Bombay. Pri(?e Us. 5. 

t 

It cannot be said that this work is an addition to tlie literature 
on the question of milk supply in the East as it really is the beginning 
ot reliable written records and conclusions on the all-important 
subject 01 the milk supply to Indian urban communities. Dr. 
.Joshi ha.s a wide experience of the subject from the public health 
point of view, and although to some extent he deals with the technii al 
or dairying side of the question the book cannot bo reganhul 
as a work on dairy technology, but rather as a lead for the (nhicated 
public in general, and tho.se engaged in .safeguarding public heo.ith 
in particulai, on th<^ milk que.stion iii cities. 

'rhe picture which I^r. Jo.shi draws of the preseiit (iondition of 
the dairy industry in India cori'oborates the findings of the Board 
of Agriculture at their Coimbatore meeting, and in no way does the 
author overatate the case here. After reviewing the pre.sent condi¬ 
tions of city milk supply, Dr. Joshi goes oif. to describe what he 
considers to be the reasons for the exisring.deplorable coiulition, 
and then he suggests certain remedies. The coiiolusioius drawn as 
to the cause of the existing .state of affairs are sound generally, and 
Di‘. .Joshi classifies remedial measures under three heads: - 

(1) Economic, educational, and general measures. . 

(2) Sanitary measures. 

(3) Jjegislative control. 

‘ Ip connection with (1) the author materially gives prominencft 
of place to the breeding, rearing, and tending of a r^uaf purpose^ 

( :n.'> ) 
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COW for India, or in other words, a breed of ox of wh,ich' the 
males will be suitable for draught and the females for milk 
production. 

The question of improved feeding, housing, and general care 
of the animal is fairly fully dealt with, and the difficult problem of 
the organi^tion of cow-owners for the purpose of selling their 
produce and generally applying modern business methods to the 
industry-is discussed. Co-operation is recommended as a means 
ofisolving this end of the problem, and it is a pity that Dr. Joshi did 
not give us more details as to how such co-operation might be 
applied in India. Throughout the work he quotes freely what has 
been done in other countries, and he might well have given more 
particulars of how co-operative methods have been applied to the 
needs of the dairy industry, especially city milk supply, in Europe 
and the Colonies. Not only so but the knowledge and experience 
Dr. Joshi exhibits throughout this work would well enable him to 
enlighten us as to how foreign co-operative propaganda could 
specially be applied to Indian conditions. Various measiues to be 
undert-aken by the State in the direction of educating the cow- 
owners and the public are discussed, and the author’s suggestions 
here generally follow the lines of the. recommendations of the Board 
of Agi'icultiire. 

Dr. Joshi rightly believes that the economii;, sanitary, and other 
measures advocated .should take precedence of legislative aidion, 
but he regards the latter as a necessary corollary of dairy educative 
propaganda. His recommendations as to the fixing of standards 
of quality are in the rn'ain sound, and the difficulties of differentiating 
between cows’ and buffaloes’ milk and fixing standards applicable 
to both are dealt with. The question of estimating the cleanliness 
of milk by its bacterial contents is very fully discussed, but although 
the author is cautious in his recommendations as to fixing standards 
of bacterial contents, here the practical dairy expert will not follow 
him, until it is more clearly established that the figures given as 
quantities of germs present in given quantities of milk are really 
what they represent, and until this fact can be readily demonstrated 
to the ordinary well trained dairy manager. 
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Oif the whole, the work is a sound treatise on an all-important 
, ^subject, and the conclusions drawn by Dr. '.Toshi might with 
slight modifications be taken as the basis of dairy ref mm here.— 
[W. S.] 

* * 

* 

Well Waters from the Trap Area of Western India. By Harols H. Mann, 
. D.Sc., Principal, Agricultural College, Poona (DepaBtlnent of 
Agriculture, Bombay. Bulletin No. 74 of 1916). Price Afj. 6 
or Id. 

f 

Tnota is at times visited by severe di-oughts whii'K effect 
considerable tracts of country, and cause much distress to’ the 
agricultural population. Government tries to render the work of 
the cidtivator as far as possible independent of the variations of the 
season by the provision of suitable irrigation facilities. By anieuts 
and canals fullest advantage is taken of the waiters in many’ of the 
great rivers. Iriigation from wells is also made use of t(. a 
consilerable extent and has the advantag.* of being cheap enough 
to be within the means of the cultivator. 

In Western India, except for a comp.aratavely small area, seta ed 
by canals and tatiks, almost the whole of the irrigation is conducted 
from wells. The total number of wells is enormous and they’ are 
a very important factor in the agriculture of I he country. 

The problems presented by well-irrigation are hence worth a 
closer investigation in their chemical, geological and engineeiing 
aspects than they have received in the past. Dr. .Mann’s paper 
is therefore *very welcome. 

In the trap area, the water in a well is almost alwavs what 
may be termed “ fissure water,” that is to say, it is not a g<meralized 
subsoil water which is tapped, but water flowing in definite fissures 
in a definite direction. In digging a well one. has to take his chance 
of meeting a fissure containing flowing water. This^ makes* any 
attempt at digging an ordinary well by tube boring or by any other 
means of digging a narrow trial hole, of very uncertain value, 
unleee the presence of water has been made fairly certayi 
beforehand. 


" 21 



A0RICCLTCRAL JODRNAL OF INDIA [XI, III. 

The above is, of course, the general case. But there are a con¬ 
siderable number of enclosed valleys even in the tj^ical trap ared 
where there • is a generalized underground water supply over a 
limited area. 

Analyses of typical well waters fire, given by Dr. Mann. Atten¬ 
tion is drav/n to tlie fact that the application of certain well waters 
makes thA soil very impervious to water and hence very hard and 
difficult to wet. In sucli oases the waters contain a large quantity 
ot alkahne bicarbonate and a small quantity of other sodium and 
potassium salts. If chlorides or sulphates in larger quantity accom¬ 
pany these alkaline bicarbonates, they are relatively innocuous ; 
but' if the bicarbonates of the alkahes are present in quantity greater 
than the chlorides, they are injurious. The actual effect seems to be 
a destruction of the tilth of tlie, soil owing to a deflocculatior of the 
colloid clay mateiml so that on mixing with water the solid matter 
remains suspended for practically an indefinite ]>eriod. 

As tc- the amount of dissolved salt in the water which will 
render samples ,of water unsuitable for iriigation, it has been found 
tliat, so long as these do not contain a large excess of alkaline 
carbonate or bicarbonates in excess of the amount of lime salts 
and of tlie chlorides and sul 2 )hate, well waters are useful for 
irrigation until the amount of salt reaches 200 parts in 100,000 
(or 0-2 per cent.) 

At Dhuliu a systematic study has been carried out to ascertain 
to what extent the character and quantity of siilts vary at different 
times of the year in the same well. The extraordinary constancy 
in the composition shows that tlie water which is drawn up from 
rock fissiu'es in wells like that at Dhulia is not surface water, but 
represents the tapping of a very considerable underground water 
reservoir. This might have been also concluded from the fact 
that the supply, though diminishing in the hot months, never 
ceases. 

An examination of the waters of some wells near Surat proved 
the interesting fact that in this part there is not a general reservoir 
of subsoil water. The water differs in composition and depth in 
different wells within a short distance from one another. When 
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a w^n i^emptied the water usually flows into it chiefly, if not entirely, 
from the eastern side. 

• Nearly all the wells in this part of Gujarat are somewliat salt 
due to a continual seepage from the sea. During the famine years 
(1896 and 1900) the sources from which the wells in Gujarat are 
usually supplied were dried up and many of the wells’ grtftiually 
became salt. Many have remained so, and useless ever since others 
have gradually after several years become sweet again. This can 
only be the result, it seems, of sea water coming in, when the fre^h 
water current from the East, which usually kept it back, failed. 
The effeot of short rainfall in Gujarat on the cluiracter of the water 
in the wells is thus serious and the jkermanent effect of a long drought 
may not be limited to its action on cattle and men. It follows 
also that there is much danger in utilizing too great a proportion 
()f the wat(',i- available in such wells, and the haphazard use of wciil 
water for irrigation purposes ought to be put a stop to. 

The authoi is to be congratulated on this excellent work and 
ihe results of his further studies will be awaited wit>!i considerni/l ' 
interest.—[J. S.l. 

# * 

* 

A Soil Survey of the Guntur Delta. By W. H. H,\rrisc)n, M.Sc., an.l 

B. VisWANATH, Bulletin No. 70, Department of Agrhmltu''', 

Madnis. Pri(;e R. 1-8 or 2s. Gd. 

The inipoitaiioe of a systematic study of the field differeii(;es 
in soil is recognized by all interested in agricultural work. Not 
only is the result of the soil survey of a locality of great heJj) to the 
practical farmer, but it also is of use to a wider public; in as inucii as 
it furnishes an important factor for the determination of land 
values. 

Dr. Harrison and his assistant have just published a secomi 
instalment of the result of their,survey of the Madras, soils, the 
first referring to the soils of the Taujore delt;\(Bu]l. 68). The present 
work deals with that portion of the delta of the Kistna river which 
lies in the Guntur district and under the Kistna irrigation project. 
Ill saniples of soil were collected from typical fields whose'recent 
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manurial history could be obtained and which are undeii paddy 
cultivation. • 

The results of the analysis, which consists of the estiniatioiT 
of lime, •magnesia, nitrogen and total and available potash and 
phosphoric acid, are entered in a ta'ble and also shown graphically 
inrma|Js ofVhich there are many. 

A study of these maps is very instiuctive and selves as a guide 
to the nianui-ial requirements in different areas. 

It is seen that the nitrogen content of the delta soils is low and 
the introduction of special niauurial methods with the object of 
rectifying tliis woultl lead to great benefit, ft is further seen that 
the effect of the river silt profoundly modifies the manurial character 
of the soil of the delta. Tin* silt of the Kistna river is ri(ih in brne 
and magnesia and total potash and phosphoric; a(;id, and theivfore 
it would be expected that the soils whicdi come iindei’ its influeiwie 
would materially differ from those not aft'ecUed. Thus it is found 
that the coastal soils and those in the centre of the delta are generally 
cilearly demarked and are of the poorest quality. This fact would 
appear to furnish an argument in favoiu- of the conservation of tJie 
river silt.—[J. S.] 



